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Chapter 1

Introduction

The research on Russian intonation reported in this book differs in many ways
from the research described in the rich literature on the subject. A method of
perceptual analysis/resynthesis, the stylization method, is applied to Russian.
This method has so far only been used for Dutch and English, and recently
for German.

The motive for the present study was the lack of perceptual evidence in most
studies on Russian intonation. It was expected that by using the stylization
method some problems of Russian intonation could be approached with the
prospect of satisfactory results.

With the method of analysis/resynthesis, analysed fragments of speech can be
made audible by resynthesis and compared with the original fragment. Fur-
thermore, this method has the great advantage that problems under research
can be shown in an audiovisual presentation, as will be explained in chapter 2.
The present book reflects this advantage in its design. It consists of two parts
in two volumes plus a cassette.

Volume 1
Part I: chapters 1 to 6.
Part II: chapters 7 and 8.

Volume 2
Part II, continued: chapters 9 and 10.

Part I. After the introduction in chapter 1 I will discuss the research method in
chapter 2, as far as is necessary for a full understanding of subsequent chap-
ters. In chapter 3 attention is paid to the perception of pitch phenomena,
particularly in Russian. The chapter also describes the first attempt to make
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a perceptual analysis of Russian intonation on the basis of a classification of
pitch movements occurring in a fragment of two minutes of Russian speech.
The initial result has been verified and modified on the basis of a larger cor-
pus of fifteen minutes. The corpus provides the linguistic material used for
the analysis of intonation in this book. Chapter 4 discusses five perception
experiments devoted to pitch movements that were hard to classify. Chap-
ter 5 describes in detail the perceptually relevant features of Russian pitch
movements. The resulting overview of types of pitch accent with averaged
phonetic data is presented in chapter 6.

Part II contains the corpus, described in chapters 7-10.

After an explanation of the representation chosen and notational conventions
in chapter 7, the fragments of the corpus are commented upon in chapter 8.
In volume 2 the texts of the corpus are given in chapter 9. Finally, in chap-
ter 10 the actual so-called stylized pitch contours are presented. For the
reader’s convenience, the texts and contours are published as a separate vol-
ume: the comments on the corpus in the first volume can be studied along
with the stylized pitch contours in the second volume. Pages are numbered
consecutively in the two volumes.

Volume 2 is accompanied by a cassette with a sound demonstration of the
original recordings of the corpus, the resynthesized versions of the original
recordings and the stylizations. For an explanation of these terms see chap-
ter 2. The cassette can be listened to while reading the pitch contours and
the comments.

Apart from the publication of the corpus in stylized pitch contours and sound
in part II, which in my opinion is the best illustration of the analysis, I have
tried to give as many examples as necessary in part I to explain the items
discussed. Most examples are taken from a film fragment which will not be
commented upon in chapter 8. The text and the stylized pitch contours of
this fragment are presented in volume 2 in order to show where the examples
have been taken from. The original recording of the film fragment can also
be found on the cassette.

The present research does not include a survey of the literature on Russian
intonation, since this literature has recently been discussed in the works of
Svetozarova (1982) and Keijsper (1983).

The aim of the research is to describe Russian intonation in terms of percep-
tually relevant pitch movements that combine to form complete stylized pitch
contours. On the basis of a perceptual analysis, problems on the phonetic
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and linguistic level can be solved. On the basis of the studies of Keijsper and
Svetozarova issues for further research appeared to be the following:

1. The types of discretely different pitch movements in Russian.

2. The positions in which pitch movements occur.

3. The possible combinations of pitch movements.

4. The acceptable tolerance within pitch movement parameters.

5. The linguistic function of perceptually relevant pitch movements.

The present study is mainly devoted to the first issue.






List of operational definitions

Some of the terms used in my study are defined in the following list. All the
terms will be introduced in the course of part I, but the reader may wish to
consult the list at another moment. Where appropriate the reader is referred
to the chapter or section in a chapter where a given term is dealt with.

The definitions of the terms must be read as being limited to my description
of pitch phenomena. Terms are defined differently in various linguistic and/or
phonetic “schools”. The definitions listed below are therefore operational in
the sense that they are strictly limited to the present study and are not in-
tended to be a contribution to the solution of theoretical problems.

Close-copy stylizations

Fo curves that have been reduced to the smallest possible number of dis-
crete and invariant straight-line segments yielding perceptual equality with
the original Fy curves. Also: stylization.

Sections 2.3 and 2.3.6.

Configuration of pitch movements
A concatenation of pitch movements that as a whole is relevant for the per-
ception of a certain type of pitch accent.

Declination
The tendency of Fy to decline gradually in the course of an utterance.

Section 5.4.1.

Ezcursion

The size of an interval between the begin and end frequency of a pitch move-
ment, usually expressed in semitones (ST).

Section 5.2.



Hertz
Unit of frequency: one hertz is one cycle per second, abbreviated as Hz.
Sections 2.3.3 and 5.2.2.

Intonation

Speech melody.

“The ensemble of pitch variations in the course of an utterance.”
’t Hart, Collier and Cohen (forthcoming).

Intonation pattern
A fixed concatenation of pitch accents.
Section 3.5.

Microintonation

Fluctuations in the fundamental frequency curve that are not intended by the
speaker and are caused by physiological factors.

Section 2.3.7.

Perceptual equality
Melodic identity of pitch contours.
Section 2.3.6.

Perceptual equivalence
Melodic similarity of pitch contours.
Section 3.4.

Pitch accent

A (configuration of) pitch movement(s) lending perceptual prominence to a
syllable.

Chapters 2, 3 and 5.

Pitch contour

A sequence of (configurations of) pitch movements occurring in the course of
an utterance.

Chapter 2.
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Pitch movement

A change in the fundamental frequency contributing to the melodic impres-
sion.

Chapters 2, 3 and 5.

Posttonic syllable(s)
The syllable(s) immediately following the pitch accented syllable.
Chapters 2 and 5.

Pretonic syllable(s)
The syllable(s) immediately preceding the pitch accented syllable.
Chapters 2 and 5.

Reference levels

High reference level: the highest end frequency occurring in the rising pitch
movements of a given speaker.

Low reference level: the lowest end frequency occurring in the falling pitch
movements of a given speaker.

Section 5.2.3.

Register

The melodic range of a given speaker between the high and the low reference
level.

Pitch movements can be realized high or low in the register. .

Section 5.2.1.

Reset

A jump upward or downward in the fundamental frequency course.
Also: declination reset.

Section 5.4.2.

Semitone
Logarithmic unit of frequency, abbreviated as ST.
Sections 2.3.3 and 5.2.2.
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Slope

The steepness of a pitch movement as determined by the duration and the
excursion of that movement, expressed in semitones per second, abbreviated
as ST/s.

Section 5.4.

Stylized pitch contour
A pitch contour represented in close-copy stylizations.
Chapter 2.

Timang

The position in the accented syllable where the end frequency of a pitch move-
ment is reached.

Early timing: the end frequency is reached near the vowel onset.

Late timing: the end frequency is reached much later than the vowel onset.
Section 5.3.

Tonic syllable
The prominent syllable in a word with pitch accent.
Chapters 2 and 5 and sections 5.5 and 5.6.

Type of pitch accent
A set of realizations of a pitch accent that are perceptually equivalent.

Section 3.3.

Zanos (= Russian for “set-up”)
A small and usually steep rise in the pretonic syllable before a falling pitch

accent.
Section 5.5.2.
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Chapter 2

The stylization method

2.1 Introduction

In this study Russian intonation is analysed using the method of stylization,
i.e. an approximation of the measured fundamental frequency (Fo) curve
reduced to the simplest possible perceptually adequate form by means of
straight lines. The main criterion in this stylization method is perceptual
equality between the original fundamental frequency curve and the stylization
of that Fy curve.

The result of stylizing pitch phenomena in the way described in this chapter is
a representation of Russian intonation in terms of perceptually relevant pitch
movements which combine to form complete stylized contours.

2.2 The IPO approach

The explanation of the method in this chapter will not convey more technical
information about hardware and software than is strictly necessary. Instead,
I shall concentrate on how the equipment has been used during my research.
The stylization method of analysing intonation uses the Linear Predictive
Coding (LPC) analysis/resynthesis system.

A software package for the analysis and resynthesis of natural human speech
on a minicomputer under VMS with ADC and DAC facilities contains all the
speech processing programs necessary for my purpose (Vogten 1983). The
speech signal is digitized and every 10 milliseconds analysed into thirteen pa-
rameters: voiced/unvoiced, gain, fundamental frequency and 10 coefficients
from which 5 formants and their bandwidths are derived. These parameters
are used for resynthesizing the speech signal and can be manipulated inde-
pendently in such a way that perceptually irrelevant details can be deleted in
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working interactively with the computer (see fig. 2.1). In the present research
the main parameter manipulated is the Fy (pitch) parameter. For more tech-
nical details the reader is referred to 't Hart et al. (1982).

The stylization method has been developed at the Institute for Perception

T

(%]
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x w
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)
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» nr =

r -

VOICED/ /
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x - - z

2 PITCH T i S

E »
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MANIPULATION
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Figure 2.1: Diagram of the analysis/resynthesis system (S.G. Nooteboom and A. Cohen
1984)

Research (IPO) in Eindhoven, The Netherlands, by A. Cohen, R. Collier and
J. 't Hart (e.g. 't Hart and Cohen 1973, ’t Hart and Collier 1975). This so-
called IPO approach to the analysis of intonation, known as the Dutch School
of Intonation, is extensively discussed in ’t Hart, Collier, Cohen (forthcoming).

2.3 From an original contour to a close-copy stylization

In this section some crucial steps in the process leading from original recorded
speech materials to final stylizations will be discussed in detail. The process
will be described from my own point of view as an experimenter, since a
manual with directions for use which are other than purely technical does not
exist. As we will see, stylizations are the result of experimental, interactive
work. Every decision as to whether or not a given pitch movement is relevant
for perception is primarily made by the experimenter. The acceptability of
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stylizations is verifiable by native listeners in perception experiments (see
section 2.4 below).

2.3.1 Input of linguistic material

The microphone recording on a Revox tape recorder, i.e. the analogue speech
signal, is digitized and stored in the computer. After a quality check (the
right loudness, peak level etc.) the experimenter segments the input into
fragments. Parts where speakers talk simultaneously or produce noise other
than speech are not analysed and are left out. The fragments usually have a
duration which does not exceed 3 seconds. This is a convenient length for the
analysis, as we will see in section 2.5. If possible, utterances are segmented
into fragments at a boundary or, if a boundary does not occur within three
seconds, at moments where there is “time enough” to cut off the running
speech.

Summarizing, the analogue speech signal (the original microphone recording)
is digitized and segmented into short fragments. The speech material is now
ready for analysis.

2.3.2 The analysis of relevant parameters

After the speech signal is digitized, some programs are run for the analysis of
the thirteen parameters mentioned in section 2.2. For the study of intonation
the quintessence of the system used is that the parameters voiced/unvoiced,
gain and fundamental frequency, can be manipulated separately, leaving the
other parameters unchanged. Thus, changing pitch does not affect amplitude,
voiced/unvoiced detection or formants. The great advantage is that mani-
pulating parameters is a conscious process in the sense that no change in one
parameter in the speech signal unintentionally “takes along” changes in other
parameters. See fig. 2.1 in section 2.2.

2.3.3 The original F; curve displayed on the monitor

The actual work for the experimenter starts here.

After the analysis of the thirteen parameters a fragment is displayed on the
monitor. The display shows gain, waveform, unvoiced parts and the Fo (fun-
damental frequency) curve on a logarithmic scale, as demonstrated in fig. 2.2.
On the x-axis the time scale is indicated in seconds. One dot in the funda-
mental frequency curve on the monitor represents 10 milliseconds.
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Figure 2.2: Gain, waveform, unvoiced indication (uv) and Fy curve of an analysed speech
fragment; one dot represents 10 milliseconds

On the y-axis values for pitch are displayed in hertz on a logarithmic frequency
scale. The reasons for using a logarithmic scale are explained in section 5.2.2.
For two given frequency values, fl and f2, the ratio of these values can be
calculated and converted into semitones with the following formula:

. 12
size = l_oﬁ'lOg(’m/fl)

size = the size of a frequency interval in semitones;
f2 =  the end frequency in hertz;
fl =  the begin frequency in hertz.

The fragment can be made audible by resynthesis and compared to the orig-
inal fragment. There is a clearly audible difference in sound quality between
the original version of the microphone recording and the analysed and resyn-
thesized version.

Possible errors in the measurement of pitch or of voiced/unvoiced can now be
corrected by comparing the original and the resynthesized versions.
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2.3.4 Correction of errors

In figure 2.2 the whimsical, small fluctuations in the Fo curve do not (yet)
give an easily interpretable picture. First, all errors must be removed from
the Fo curve by listening and comparing the resynthesized with the original
version. No differences in pitch should be audible between the two versions
after correction of the errors. In figure 2.2, between 1.2 and 1.4s on the
time scale, a measurement error of one octave can be observed. The “clean”
contour, in which this error has been corrected, is shown in figure 2.3.

5000 N
sl . o . e
nu kakaja Ze éto rabota esli ja ee ne ljublju
> - »+ oo st eesessesesecsoseesemte it beranaten [
b=
500
400
300
g 200
o -, -
w e,
100 - et e s
.
0.0 0.5 1.0 4.5 2.0 2.5
t (s)

Figure 2.3: The F, curve after the correction of an octave error, shown in figure 2.2
between 1.2 and 1.4s

2.3.5 Voiced and unvoiced parts in the pitch contour

The program for the analysis of pitch phenomena detects voiced and unvoiced
parts in the Fy curve. However, it proved that many stretches were incorrectly
detected as voiceless: a manual correction was necessary. Fricatives and af-
fricates, in particular, needed frequent correction from unvoiced to voiced and
sometimes the other way round. Unvoiced parts are absent in the Fo curve
and are indicated on the screen outside the picture of the pitch contour (see
fig. 2.4). By comparing the gain and the Fo curve we always know whether an
interruption in the contouris caused by silence or by an unvoiced part. The
computer software allows us to make unvoiced parts voiced and vice versa.
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2.3.6 Stylizing F, curves by means of straight-line segments.

After the correction of errors we have a basis for further stylization. The fas-
cinating work of stylizing pitch phenomena begins at this point. The process
of stylizing ultimately results in a close-copy stylization in the sense of De
Pijper (1983) (see below).

The way in which the actual work has to be carried out will be discussed
in this section. Some observations made during the stylizing process will be
described in section 2.5. In working interactively with the computer the ex-
perimenter reduces fundamental frequency curves in the pitch domain on a
logarithmic scale (see also section 5.2.2) to the smallest number of straight-line
segments which will still yield perceptual equality with the original Fy curve.
This means that all pitch movements ir a final stylization are perceptually rel-
evant and cannot be reduced further: no movement can be omitted without
introducing a perceptual difference with the original Fy curve while listening
very critically. This type of stylization is introduced by De Pijper and defined
as “(...) stylizations, where virtually no perceptual differences appear to exist
between stylized pitch contour and original fundamental frequency curve and
which are as economical as possible in terms of the number of pitch move-
ments needed” (de Pijper 1983: 20). Straight lines connect the moments in
the Fo curve where pitch switches into another direction (see fig. 2.5). Though
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the criterion in making close-copy stylizations has to be perceptual equality be-
tween original and close-copy stylization, more than one close-copy stylization
of an original may exist. Another experimenter may make a close copy that
differs slightly from mine, but which is also perceptually equal to the original.
Straight lines can be drawn step by step, i.e. in steps of ten milliseconds
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Figure 2.5: Gain, waveform, original, corrected F, curve (dotted line) and close-copy
stylization (solid line) of a speech fragment

forward or backward. Stretches to be changed in pitch can be indicated by
moving the graphic cursor (with x-position (time) and y-position (Fo)) on
the screen over the Fy curve. The begin and end values between which an
interpolation in pitch is to be made (see fig. 2.6) must be defined with the
cursor.

Thus, by defining the begin and end points of an Fy line, we draw a new line
over the original Fy curve with the cursor. The old and new lines remain
visible on the screen as long as we do not clear it (see fig. 2.7).

With the cursor we also indicate the beginning and length of a stretch to be
resynthesized and spoken. Any step, stretch or fragment can be made audible
and be compared with the original Fy curve of the same part of the utter-
ance. In this way we can listen to how an interpolated stretch sounds and how
it “fits” melodically into the fragment. Finally, after the whole fragment has
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Figure 2.6: The graphic cursor on the screen
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Figure 2.7: Interpolation of a stretch in the Fo curve

been stylized, the original and the stylized contours can be compared and eval-
uated by the experimenter. On the screen the two contours can be drawn one
on top of the other on exactly the same time scale with the (untouched) gain
and amplitude. Only pitch has been changed, and what we see now are the
straight-line segments through the original “round” movements (figure 2.8).
The original Fo curve with all its round forms stylized into a minimum of
straight-line segments? At first sight this seems unbelievable, and it usually
is to someone who is not familiar with the method and has never heard its
results. As already mentioned, the main criterion of the stylization method
is perceptual equality between the original Fy curve and the stylization. An
Fo curve showing a round line in the original version that can be replaced by
a straight-line segment in the stylization without audible difference enables us
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to describe pitch movements as economically as possible. For we do not only
replace one round Fy curve by one straight-line segment. We may reduce a
number of round Fy curves to one straight-line segment if only the perceptual
criterion is maintained. The number of pitch movements that are relevant
for perception is thus reduced to a minimum. From experience we know that
human ears do not hear a difference between “round” and “straight” speech.
It has sometimes been suggested by colleagues unfamiliar with the IPO styl-
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Figure 2.8: The original round and the stylized straight movements one on top of the
other

ization method that pitch should be stylized into parabolas instead of into
straight lines: it was thought that this would sound more natural. But this
is not the case: straight-line segments sound fully acceptable. With sound
demonstrations of stylizations I could always convince my sceptical audience
that straight-line segments do not sound “angular”. It is for this reason,
among others, that the corpus in part II comes with a cassette.

2.3.7 Microintonation

Fluctuations in the Fy curve of natural speech which are not intended by the
speaker, but are involuntary, being caused by a combination of physiological
factors, are indicated by the term microintonation. In the corpus the fluctu-
ations caused by microintonation are retained in the stylized pitch contours
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only if it would sound perceptually unacceptable to leave them out. But in
the present study microintonation is not commented upon. On a higher level
of abstraction microintonation need not be retained in the stylized representa-
tion of pitch contours. For more detailed information about microintonation
the reader is referred to ’t Hart, Collier and Cohen (forthcoming).

2.4 Evaluation and verification of stylizations

As already mentioned, close-copy stylizations can be verified at any moment
by auditive comparison of the resynthesized versions of the original contour
with the stylized version. A resynthesized stretch can be produced instantly
and the original and stylized versions can be listened to immediately, one after
the other. The minimum duration of a stretch is 10 milliseconds. Subsequent
or previous stretches of any duration in milliseconds can be made audible from
any point onward.

By listening and comparing a short stretch of 20 or 30 ms (10 ms is too short
a duration for comparison) it is easy to determine the exact highest or lowest
point of a Fy change. If a stylized straight-line segment sounds acceptable
when compared with the original version, it is important to listen to how the
stretch fits into the whole fragment melodically. A short stylized stretch of
50 ms sometimes sounds fine compared with the original version, whereas in
the whole fragment of, for instance, 3 seconds a perceptually unacceptable
difference is audible. The reverse may also occur, but that is not perceptually
relevant as long as we are dealing with stylizing longer excerpts of running
natural speech and not with isolated sounds.

If a stylization at the beginning or the end of a fragment does not sound ac-
ceptable, it must be compared with the preceding and/er following fragments:
fragments are not always segmented at a boundary (see section 2.3.1). More-
over, it is almost impossible to stylize isolated Fo curves, since the melodic
context strongly influences the perception of pitch movements.

My stylizations have been verified in informal perception experiments with
trained listeners, who did not necessarily know Russian. This is a means of
control for the experimenter and a good preparation for further experiments
with native subjects. With the help of very experienced ears, more specifi-
cally those of J. ’t Hart, contours which were hard to stylize have improved
considerably.

Close-copy stylizations which are accepted by the experienced experimenter
and by non-native and native trained listeners hardly need further verifi-
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cation. My non-native and native listeners were all experts in the field of
prosody. Though stylizations slightly different from the original version do
occur, trained non-native and native listeners have waved the significance of
these differences aside as being too subtle to pay attention to. The stylizations
accepted by specialists have never been rejected by other listeners.

2.5 Aspects of stylizing Fy curves in Russian

The title of this section must be read as being limited to those pitch move-
ments which occur in the analysed corpus. Some experiences will be described
that are strictly personal. These experiences do not pretend to be more than
a report on what was observed during the process of stylizing Fo curves in
Russian.

2.56.1 Finding the pitch accents

In the stylization method used for my purpose the only parameter I have
changed, apart from the voiced/unvoiced detection, is Fo. In stylizing there
are two activities: audiovisual stylizing (with the eye, with analytical and
broad listening and comparing) and visual stylizing (with the eye, without
listening), not necessarily in this order. Visual stylizing requires experience,
but it can be a help in stylizing F curves which connect accent-lending pitch
movements if the former show a very capricious picture that is hard to in-
terpret. The first task is to establish where pitch accents in a fragment of
speech occur, by listening repeatedly to a whole fragment. Sometimes a sylla-
ble becomes prominent if a small movement that seems to be larger than the
adjacent movements which have been smoothed out is stylized into a rising
and/or falling movement. On the other hand, a pitch accent that has only a
small movement may be wiped.

In order to verify whether an accent is indeed a pitch accent, the movement(s)
realized in the (pre-/post-) tonic syllable(s) can be removed in doubtful cases.
If the accent is still perceived, another prosodic cue (vowel length, loudness,
rhythm, vowel quality) and/or linguistic cue (in the structure of an utterance)
or some combination of these cues lends prominence. But “(...)there are rea-
sons for believing that pitch is the one most heavily relied on. When conditions
are arranged artificially to pit one cue against another, pitch usually carries
the day against length and loudness” (Bolinger 1986: 21-22). Experiments
carried out by 't Hart (1969) and Van Katwijk (1974) show the same and
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confirm the strong position of pitch as a first cue for the perception of promi-
nence.

The verification of whether accents are pstch accents must be carried out very
carefully, since acoustically a (configuration of) perceptually relevant pitch
movement(s) may occur at various places with respect to the accented sylla-
ble: acoustically there is not necessarily a one-to-one relationship between a
syllable with pitch accent and a pitch movement. One pitch movement or a
configuration of pitch movements may be extended over more than one syl-
lable, including the accented one. Perceptually, however, in such cases there
can be a one-to-one relationship between a syllable with pitch accent and a
pitch movement. The sequence of syllables, including the accented syllable,
covered by one pitch movement is then perceived as if the pitch movement
“fills” only the accented syllable. It is amazing how few stylized pitch move-
ments are sufficient for one fragment, while other fragments require many of
them. The number of pitch movements does not always seem to correspond to
our auditive imagination. Thus, acoustics and perception do not necessarily
coincide. This issue is discussed in detail in chapter 3.

In order to verify whether we are dealing with a pitch accent, especially if one
pitch movement covers a sequence of three syllables the accented syllable of
which is the middle one, the movement can be manipulated and shifted back-
ward or forward with respect to the accented syllable and compared with the
original version. If the accent is still perceived in the same syllable when the
pitch movement is elsewhere, another (combination of) cue(s) is responsible
for the perception of prominence. In the example in figure 2.9 the pitch accent
in the word menja (solid line) has been shifted to a pitch accent in the word
ljubi¥’ (dotted line).

In summary, the process of determining pitch accents can be verified at any
moment by listening and comparing the stylization with the original version
and, if necessary, by manipulating pitch movements.

2.5.2 Straightening originally curved movements

The exact location of a point where pitch switches into another direction is
very important. Placing the perceptually relevant turning point too late or
too early may change the pitch movement into another type of pitch move-
ment. By means of a few examples I will demonstrate how straightening the
wrong side of an originally whimsical curved movement may result in a per-
ceptually unacceptable placement of a turning point. A curved rising pitch
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Figure 2.9: Manipulation of a pitch accent in menja (solid line) to a pitch accent in
ljubig’ (dotted line)

movement can be stylized by taking the lowest and highest points and inter-
polating between them (fig. 2.10).

In figure 2.10 we see that parts of the curve are situated to the right of the
straight line and parts to the left. In the case of small movements, where the
highest point is reached late in the accented syllable (see section 5.3), this
stylization is mostly perceptually acceptable. However, things are not that
simple.

For movements with a large excursion (see chapter 4) there is a perceptual
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Figure 2.10: Stylizing curved pitch movements

difference between movements which reach the highest point early and those
which reach the highest point late in the accented vowel, as well as between
the different ways in which this point can be reached, namely by a steep or by

25



a gradual rising movement. For these movements the curves must be stylized
in a very subtle way. Generally speaking, for steep movements reaching the
highest point early in the accented vowel the outside of the highest part of
the curve must be taken; for gradual movements reaching the highest point
late in the accented vowel the inside of the lowest part of the curve must be
taken (fig. 2.11).

These are only indications. Individual cases may deviate from the general.

§ §58

Fo (Hz)

Figure 2.11: Stylizing the outside and inside of curved movements

The visual Fy curve does not give information about which of the two percep-
tually different movements we are confronted with. Stylizing is sometimes a
question of trial and error, but we can always control the process by listening
and comparing. R
The perceptually different stylizations of curved rising movements are pre-
sented in fig. 2.12. The same phenomenon has been observed for falling
movements: some types of pitch movements can be stylized systematically
in the same way.

2.5.3 The plateau in configurations of pitch movements

In close-copy stylizations the fundamental frequency curves are reduced to the
smallest number of straight-line segments. All straight-line segments are per-
ceptually relevant. In configurations of rising and falling pitch movements the
perceptually relevant part sometimes consists of two segments (see fig. 2.13).
In most cases the plateau in the highest or lowest part of the tonic syllable
cannot be left out or “stylized away” without introducing clearly audible dif-
ferences.
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Figure 2.12: Some possible stylizations of Fy curves

The plateau is the stylized upper or lower part of a curve in the original pitch
contour. The plateau is usually observed if the pitch movement is completed
early in the accented vowel. In that case, the highest or lowest point is reached
at the vowel onset and the same pitch level is held for some tens of millisec-
onds.

For some types of Russian pitch accent the plateau is a perceptually relevant
part of the configuration (see chapter 6). I have made the plateau where it
was perceptually unacceptable to stylize the movement without the plateau,
by making the rise higher or the fall lower.

The plateau is not acceptable if the movement is completed late in the ac-
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Figure 2.13: The plateau in rising and falling pitch movements

cented vowel. The result usually sounds too high (with rises) or too low (with
falls) as compared with the original version. A movement which is completed
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late in the accented syllable and continues for some tens of milliseconds on
the same pitch level will be perceived as slightly rising or, respectively, falling,
depending on the duration of that level tone and subsequent posttonic move-
ments.

2.5.4 The duration of a straight-line segment

The duration of a connecting non-prominence lending pitch movement in be-
tween pitch accents varies. It is easily perceived when a straight-line segment
is too long: in the resynthesis the speaker is suddenly a singer, or the seg-
ment sounds unnatural. The unnaturalness can be caused by the absence of
microintonation (see section 2.3.7) which has incorrectly been stylized away,
or by a pitch accent which has been omitted or is maybe only small. This
can sometimes be corrected by finding another begin or end frequency for the
pretonic and posttonic parts, respectively.

In figure 2.14 the segment indicated in the first contour (dotted) is too long
and sounds unacceptable; it is corrected in the second contour (solid). The
correction has been made by listening and comparing the original with new
stylizations until the segment sounds perceptually acceptable.

Again, these are only indications.
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Figure 2.14: Correction of an unacceptable long segment between the first two accents

The duration of a gradual pitch movement must not be too long, but there are
also certain perceptual limits to the steepness of slope in pitch movements.
Though movements have been found with a steepness of up to 190 semitones
per second (see chapter 6), which is extremely steep, there is a point where a
voice breaks if the movement is stylized too steeply.
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Declination reset is a different matter (see section 5.4.2). This is a jump in
Fo in an utterance upward or downward. Such jumps cannot be described as
pitch movements and, consequently, no degrees of slope for such jumps can
be given.
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Chapter 3

Classifying pitch movements into
types

3.1 Introduction

Chapter 3 describes the process of classifying configurations of perceptually
relevant pitch movements. First, the discrepancy between acoustics and per-
ception will be discussed by explaining how acoustically different pitch-move-
ments can be perceived as realizations of one type of pitch accent. Next, the
way in which (configurations of) pitch movements are grouped together into
types of pitch accent on the basis of perceptual equivalence will be considered.

3.2 Acoustics vs. perception: you do not hear what
you see

The title of this section reflects exactly what we are confronted with in the
process of stylizing Fy curves: the discrepancy between acoustics and percep-
tion, i.e. differences between the acoustic representation and the perception
of the speech signal. Pitch movements can be perceived as if they occur at
another pitch level, at another position in the speech signal, earlier or later,
than the actual acoustic information shows. For example, a pitch movement
that is perceived as falling during the accented vowel, can acoustically already
have been completed before the actual onset of the accented vowel. Also, a
perceptually relevant pitch movement can cover more than one syllable; this
occurs more often than one might expect.

Furthermore, it is sometimes very difficult to hear whether pitch is rising or
falling in the accented vowel. Looking at the fundamental frequency curve to
see whether it is a rise or a fall gives only acoustic, not perceptual evidence.
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As has been discussed in section 2.5.1, Fy curves can be manipulated and
compared with the original version in order to find out whether the styliza-
tion has been made perceptually correct.

If a movement is acoustically not situated in the accented syllable where we
perceive it, then how do we visually represent the perceptually relevant pitch
movement in that syllable? Two different types of information must be given:
the perceptually relevant pitch movement and the position of that movement
with respect to the accented syllable. If only the perceptual information is pre-
sented, we lack the information about where the perceptually relevant pitch
movement is situated with respect to the accented syllable.

Some examples will be given that are relevant for a better understanding of
the stylized pitch contours presented in part II.

The bold line in the examples indicates the whole accented syllable, the small
perpendicular dash on the bold line points to the position of the vowel onset in
the accented syllable (fig. 3.1). The accented syllables are indicated in italics.
In figure 3.1 one falling movement in the word chorodo covers two pretonic syl-
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Figure 3.1: A falling pitch movement in the word chorodo

lables and the final accented syllable. The vowel onset of the accented syllable
is situated low at the end of the falling movement, but the entire movement
is perceived as being situated in the accented syllable. The perceptually rel-
evant pitch movement is thus the entire falling movement. Note that if by
manipulating F the whole movement is shifted forward in time in such a way
that the perceptually relevant pitch movement now takes place only within
the tonic syllable, the manipulation affects timing (see section 5.3) and thus
the perception of the movement.

In fig. 3.2 a rising movement in the word voobiée covers two pretonic sylla-
bles. The position of the vowel onset is at the beginning of the plateau at the
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Figure 3.2: A rising pitch movement in the word voobsé¢e

highest point of the rise. The perceptually relevant part is a configuration of
the rising movement and the plateau.

In the first example in fig. 3.3 the accented syllable in menja is only slightly
higher than the pretonic syllables. Yet a rising pitch movement is perceived:
pitch falls immediately after the accent and the pretonic syllables are realized
at a high level.

In the second example the fall is already completed at the vowel onset in the
accented syllable in [jubi§’ Pitch continues on the same level. The percep-
tually relevant part is the pretonic falling pitch movement and the plateau,
though in the accented and posttonic syllables pitch is level.

Figures 3.4 and 3.5 illustrate another falling movement. In these cases the
falling movement is completed at the end of the accented syllable. In both
examples the fall is preceded by a smaller (fig. 3.4) or a larger (fig. 3.5) rising
movement in the accented syllable.

The examples have illustrated the discrepancy between acoustics and percep-
tion. For a classification of pitch movements based on melodic similarity it
is important to be aware of the phenomenon that there is not necessarily a
visual similarity between melodically similar pitch movements.

3.3 Classifying pitch movements on the basis of melodic
similarity

In the process leading from an original tape recording towards a perceptual

description of Russian intonation a first stage has been the finding of the per-

ceptually relevant pitch movements (section 2.5.1) in the corpus. The next
stage then involves finding types of (configurations of) perceptually relevant
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Figure 3.3: A level pitch movement in the words menja and ljubss’

pitch movement on the basis of melodic similarity: all (configurations of) per-
ceptually relevant pitch movements must be compared with one another and
be classified into discretely different types of pitch accent. The final result of
the classification is an overview which contains averaged phonetic specifica-
tions of all the types of pitch accent that were found to exist. This overview
will be presented in chapter 6.

For a classification into types it is not sufficient to group together pitch move-
ments with more or less the same phonetic features. For the reasons mentioned
in section 3.2 a type can only be described in terms of phonetic features after
it has been determined perceptually, and not the other way round. A pho-
netic description of perceptually relevant pitch movements is therefore not a
reliable tool in the classification task: before a type has been determined we
do not yet know which phonetic features are responsible for the perception of
melodic similarity and to what extent they affect this perception. The per-
ceptual criterion always comes first, also in classifying perceptually relevant
pitch movements.

As we have seen in section 2.3.6, in assessing perception it is important to
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Figure 3.5: Two pitch movements in the accented syllable in the word dolgo

listen to pitch movements in an isolated position as well as in a longer frag-
ment. The same holds true for the classification of pitch accents. By isolating
pitch movements, perceptually relevant pretonic and/or posttonic movements
that are part of the configuration of a given type of pitch accent may have
been cut off; in a longer fragment movements are more difficult to recognize,
let alone classify. In the process of classification, movements were listened to
and compared with one another from both perspectives: in isolation and in
context. In order to make the classification, isolated pitch movements and
movements in context were made accessible in the computer for listening to
in random order and they were also recorded on tape.

In my view, the classification of pitch movements must start with a purely
auditive activity. I therefore avoided the view that “what I see is what I
hear”. Afterwards, displaying on the monitor what I had been classifying was
sometimes a revealing experience.

The classification task was carried out as follows. Similar (configurations of)
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movements in an excerpt from a single speaker were sorted. Rising and falling
pitch movements with clearly audible differences were separated from one an-
other, similar (configurations of) movements were grouped together, listened
to and compared.

After a first rough division, further subdivisions into melodically similar
groups were made: movements that did not fit melodically into a group after
the first classification were compared with other groups or put into a separate
group. Initially, the number of groups increased and movements travelled
from one group to another until all perceptually relevant pitch movements
had fallen into place.

The perceptually relevant pitch movements were sorted over a long period,
because groups had to be listened to regularly with fresh ears every few weeks
and months. If after listening analytically to one group all the (configurations
of) movements in that group did sound melodically similar, the perceptually
relevant pitch movements were considered to be realizations of a discrete type
of pitch accent and to be perceptually equivalent (see section 3.4).

The process just described had to be repeated for the excerpts from all speak-
ers. The groups that were found to exist for one speaker could then be com-
pared with the groups for other speakers. Some perceptually relevant pitch
movements did not occur in all excerpts.

Finally, groups for all speakers were matched.

The identified groups could now be described in terms of types of pitch accent
and phonetic specifications could be given. From the process of stylizing I
knew that a description of merely the tonic part, even if the whole movement
was situated in the accented syllable, does not uniquely identify a type: the
tonic part may be identical in different types of pitch accent. Other features,
in the pretonic and/or posttonic part, demanded their share in the perceptual
description. This phenomenon has already been touched upon in section 3.2.
Moreover, phonetic features that are decisive for the recognition of one type
of pitch accent can be subordinated to other features in another type.

A first experience in classifying pitch movements is described in detail in sec-
tion 3.5.

My classification has been verified in informal pretests with non-native and
native trained listeners, and in formal perception experiments with native
subjects. The formal experiments are described in chapter 4.
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3.4 Perceptual equivalence

Configurations of perceptually relevant pitch movements which have been clas-
sified into discretely different types of pitch accent are perceptually equivalent
within each of these types. Differences between realizations of pitch accents
are always audible, but such realizations can be recognized as belonging to
one type; in the same way the taste of coffee may vary, but the taste is still
that of coffee and not, for example, of tea. How then to define the limits of
perceptual tolerance, which makes two configurations belong to the same type
or to different types?

Whereas perceptual equality means that there is no audible difference at all
between two configurations of movements, the perceptual equivalence between
two configurations of movements is perceived on a higher level of abstraction.
If native speakers have to indicate the melodic similarity between two config-
urations, they may apply two criteria:

1. The perception of the melody.

2. The function of the perceived melody in the given context.

How do we know which criterion has been switched on? The linguistic con-
sciousness of native speakers cannot be excluded, whatever we ask them to
listen to.

If the focus is too much on melody, all movements will be perceived as differ-
ent. If the focus is too much on functional aspects, there is a phase between
the description of perceptually relevant pitch movements and the description
of functions of types of pitch movement that has been omitted: the classi-
fication into types of pitch accent. A type of pitch accent can have various
functions in different contexts, e.g. “question” and “continuation”. On the
other hand, different types of pitch accent can be used in e.g. a “question”.
Given the two criteria melody and conteztual function, two movements can be
1. melodically similar and functionally the same;

2. melodically similar, but functionally not the same;

3. melodically dissimilar, but functionally the same;

4. melodically dissimilar and functionally not the same.

If the question is whether two movements are melodically equivalent, the na-
tive speaker will say “yes” in case no. 1 and “no” in case no. 4, but he may
hesitate in cases no. 2 and no. 3.

My classification is based upon melodic similarity, i.e. the borderline is in
between nos. 1 and 2 on the one hand, and nos. 3 and 4 on the other. This
approach is based upon the opinion that the linguistic description should start
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from the form (nos. 1 and 2). The present study is not concerned with the
functional side of the problem. But it can serve as a basis for future research
in this area, in the following way.

For all examples of one type of pitch accent in the corpus, the contextual
functions of that type should be examined in order to determine whether
these functions can be summarized into one meaning. If that is the case, the
contextual functions found are interpretations of that meaning.

As to case no. 3, I doubt whether such cases really exist. The question of
whether descriptions saying that no. 3 does exist are correct should be inves-
tigated, i.e. whether the presumption of functional identity can be maintained
if several examples are examined.

Another matter that has to be discussed in the context of classifying pitch
movements is defining standard pitch movements. Making standard move-
ments can be useful for computerized text-to-speech systems, or for the teach-
ing of intonation. In a standardized description of pitch movements, percep-
tually equivalent movements are modified to such an extent that only one
prototype results.

In my overview I have indicated the averaged values for every speaker of the
corpus separately and for all speakers together; also, between brackets the
maximum and minimum values (the limits of perceptual tolerance) of pho-
netic features are given for every type of pitch accent. These values are stated
in chapter 6. As long as the functional side of Russian intonation has not
been described satisfactorily, I regard it as premature to define prototypes.
For example, in a sequence of rising pitch accents of one type it is linguistically

Figure 3.6: A sequence of two rising pitch accents with different excursion

relevant which accents are “subordinated” to others. In the original recording
of the utterance “u vas cholodnoe pivo?” (do you have cold beer?) two rising
pitch accents occur: in “cholodnoe” (cold) and in “pivo” (beer)(the accented
syllable is indicated in italics). The first rise has a larger excursion than the
second rise (see figure 3.6). The speaker of this utterance asks whether there
is something cold to drink, preferably beer. If the question were about the
temperature of the beer, the word order would have been reversed: “pivo u
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vas cholodnoe?” (is the beer you have cold?). If in the second rise in the
utterance “u vas cholodnoe pivo” a higher point is reached than in the first
rise, not only a perceptual but also a functional difference is introduced: the
speaker now expresses his surprise that there is beer at all, which happens
to be cold. If one prototype of this type of pitch accent were given, the two
rising pitch accents would have been stylized equally high and the linguisti-
cally relevant issue would be overlooked. In the given example it would be
perceptually and linguistically unacceptable.

Summarizing, my work has been carried out in the following order:

- close-copy stylizations based on perceptual equality between the original
version and the stylized version, verified in perception experiments;

- the classification of perceptually relevant pitch movements based on the cri-
terion of perceptual equivalence, verified in perception experiments;

- the description of types of pitch accent that were found to exist.

For a standardization further activities would be:

- a study of the interpretations and meaning of the established types of pitch
accent;

- the stylization of types of pitch accent into as many standards as are lin-
guistically justified;

- a definition of phonetic specifications for the standard types of pitch accent.
My study did not include these three activities.

3.5 A first attempt at classifying pitch movements

The first excerpt of the corpus that has been analysed is a quasi-spontaneous
monologue by the opera director B.A. Pokrovskij, published elsewhere (Odé
1986). This article described how pitch movements were classified into groups
of perceptually similar (configurations of) pitch movements. The classification
in the present section is taken from the article. After a description of every
group, the problems I was left with and suggestions for solving them are
discussed.

3.5.1 Sorting the pitch movements

In the Pokrovskij excerpt pitch movements are classified (see section 3.3) into
ten groups, running from A to J. Every group contains perceptually similar
(configurations of) pitch movements. In order to verify the close copies of the
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excerpt, original fragments and close copies were recorded on tape in pairs and
presented to a native audience of about thirty trained listeners. The close-
copy stylizations have been labelled as fully acceptable. This means that no
perceptually relevant difference was heard between the original recording and
the close copies.

I made the classification by means of the Bell and Howell Language Master
System. The excerpt has been divided into stretches of approximately three
seconds. These stretches were recorded on cards with magnetic tape with a
maximum duration of three seconds. A card does not give any written in-
formation about a stretch, except for its number. Cards can be listened to
in random order by passing them through the Language Master groove with
replay head.

Actual sorting, in order to classify the pitch movements, was carried out by
listening to and comparing the cards. I sorted pitch movements with a high
resemblance and listened to each group repeatedly. If a pitch movement did
not really “fit” into a group after all, I compared the movement with another
group. In this way, by shuffling and weighing the cards against each other,
ten groups of (configurations of) perceptually relevant pitch movements were
found to exist. The classification as such has not been verified in a formal
perception experiment, but a small group of trained listeners has accepted my
classification. A survey of the ten groups is given in figure 3.7. For phonetic
data see Odé (1986).

The typology of the ten groups that follows is strictly limited to the excerpt

group G /\/\/\/

group H \/\ \/\

group A \_
group B /\_
group C \.’\__
group D \/_
group E \-/——

Figure 3.7: A survey of the ten groups in stylization

group) —F —_ T~

2 5ry

group J /\/ — N\

spoken by Pokrovskij. As already mentioned, it was my first attempt at clas-
sifying Russian pitch movements. For examples of the ten groups the reader
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is referred to the article (Odé 1986), in which some interesting cases are dis-
cussed in detail.

Group A

To group A belong all falls in tonic syllables with or without a zanos (a set-up
before a fall, see section 5.5.2) which reach the lowest frequency of the given
speaker and are not preceded by a rise within the tonic syllable. The pretonic
syllable can be higher than the beginning of the tonic syllable or on the same
level, but it may also contain a gradual rise or a zanos. The tonic fall can start
in the pretonic syllable(s). Sometimes the tone has reached the low reference
level in the pretonic syllable. In that case the tonic syllable is on the low
reference level, and posttonic syllables continue on that line. According to
this description we find the following realizations in figure 3.8 (the bold line
indicates how pitch actually moves in the accented syllable).

The accents classified into group A indicate a boundary. They can be labelled

Figure 3.8: Group A realizations

as final falls.

This pitch accent is known in the literature on Russian intonation as Intona-
tion Construction No. 1 (IK-1) in Bryzgunova’s classification (1977).

In some cases of group A the fall in the tonic syllable does not really reach the
low reference level. Yet perceptually they are too much of an A type to form
a separate group. The posttonic syllables continue on the same line, which is
not low and which I have therefore called the non-low reference level. A fall
such as this can very often be observed in spontaneous speech.

Group B

Group B consists of another type of fall. I separated this type of fall from
the A type, because it differs from group A in that the tone necessarily falls
in the tonic syllable, and thus cannot be level in the tonic syllable on the low
reference level as it can be in group A.

Representatives of group B are given in figure 3.9 (the bold line indicates the
accented syllable).

In the pretonic syllable(s) the tone gradually rises or contains a zanos.

A further important feature of group B is that a possible short rise or level
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Figure 3.9: Group B realizations

high tone preceding the fall in the tonic syllable can occur. After the rise or
level high tone the fall must follow immediately, otherwise the accent may be
confused with realizations in group C. The excursion in group B is fairly large
and not extremely steep.

In this text the group B type of pitch accent appears as a final fall and occurs
at a boundary in an enumeration. As regards the position of a fall, the group
A type and group B type compete for their choice. What actually makes the
speaker decide to use one of the two types has been left out of the discussion,
but roughly speaking type B gives the impression of being more “emphatic”
than type A.

Group B falls show some similarities with IK-2 in the classification of Bryz-
gunova. As is well known from the literature on Russian intonation, in IK-2
intensity seems to be of some relevance. In my examples this was just a con-
comitant feature, since the difference between type B falls and other types of
falls could be made audible by changing only Fy.

Group C

Group C represents a pitch accent which is perceptually very easily distin-
guishable, and known as very Russian.

There are many realizations of the group C type, but in Pokrovskij they could
always be stylized in the same way without any perceptual difference between
the stylization and the original Fy. As soon as this stylization was found, all
pitch accents of group C could be described in the same terms. A group C
accent has a very steep rise with a large excursion early in the tonic syllable.
Part of the rise can be realized in the pretonic syllable(s). After the rise the
tone is high and level and sometimes begins to fall at the end of the tonic
syllable. In the posttonic syllable(s) the tone falls steeply and reaches the low
reference level, thus always being lower than in the pretonic syllable. Group
C realizations are presented in figure 3.10 (the bold line indicates the accented
syllable).

In Pokrovskij the group C type is found as a last pitch accent before a bound-
ary, but elsewhere in Russian the group C type also occurs as interrogative
intonation in sentences without a question word. In the wh-questions in this
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Figure 3.10: Group C realizations

text a group C type does not appear. Pokrovskij does not use many ques-
tions at all in his talk. This probably has to do with the fact that the type
of speech is a monologue: outside the excerpt analysed Pokrovskij uses the
group C type only occasionally as an interrogative intonation in rhetorical
questions.

If precisely the group C realizations are meant, they correspond to IK-3 in
Bryzgunova’s classification. This statement cannot be reversed: when Bryz-
gunova uses the label IK-3 the configuration of movements meant is not neces-
sarily a representation of group C, since the label IK-3 as used by Bryzgunova
does not correspond to a single type of pitch accent.

Group D

The posttonic syllables are decisive for the description of the configuration
of pitch movements in group D. After the fall to the low reference level, on
which the tone can continue within the tonic syllable (see also group A), the
tone rises and continues in the posttonic syllables on the level reached, or
rises gradually until the end of the utterance. Representatives of group D are
given in figure 3.11 (the bold line indicates the accented syllable).

If the posttonic syllables are cut off, the pitch movement within the tonic

~ T T

Figure 3.11: Group D realizations

syllable itself can be classified in group A. Here the posttonic syllables decide
that the configuration as a whole differs from group A.

A group D type occurs in syntactically heterogeneous positions. In Pokrov-
skij’s text it is used as a continuation contour.

In the classification of Bryzgunova we find realizations of this type under the
name IK-4. As we have seen in group C, we must be very careful in compar-
ing Bryzgunova’s classification with mine, since Bryzgunova seems to confuse
phonetic data with the function and meaning of the seven IK-’s of her system,
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whereas in my classification the perceived melodic course is the only criterion.
“The criterion of perceptual discreteness is not always met by Bryzgunova’s
inventory of contours; some of her IK’s are described as being only gradi-
ently different. (...)Examples are some of the nondiscretely different contours
(...), which are being differentiated because of the different functions they are
presumed to have, and some of the “modal realizations” of IK’s, which are
being classified on the basis of their presumed function instead of their form”
(Keijsper 1983: 104-106).

Group E

The posttonic syllables are decisive for the description of the group E type of
pitch accent (see also group D).

The group E type of pitch accent suggests a continuation. It consists of a rise
in the tonic syllable with a large excursion (see group C), but now followed
by one or more high posttonic syllables that may show some declination (the
tendency of Fy to float down gradually in the course of an utterance, see sec-
tion 5.4.1). In figure 3.12, with examples of group E, the bold line indicates
the accented syllable.

In one case, although the posttonic stretch is high, this posttonic stretch is so

S o~ o~

Figure 3.12: Group E realizations

short that perceptually it belongs almost to group F (see below). In another
case the entire rise is realized in the pretonic syllable.

In Bryzgunova’s classification group E realizations are called IK-6, but the
reverse does not hold in my classification (see also the remark in group C).
The group E type competes with some realizations in group H, though percep-
tually there is a difference between the two groups. This problem is discussed
in group H.

Group F

If a full and steep rise of the type described in group C and in group E is re-
alized, and the pitch accent happens to be in the last syllable of an utterance
or at a boundary, the opposition between the two types is neutralized. In the
examples in figure 3.13 the bold line indicates the accented syllable.

The neutralized group C or group E types are put in group F.
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Figure 3.13: Group F realizations

The tonic vowels are longer than in group C and in group E, as is always the
case in final syllables.

It would be interesting to find out by which type a native speaker would re-
place a group F type if he were urged to replace a group F type word by a word
with posttonic syllable(s). Sometimes, while listening to a longer stretch (a
whole utterance or a few utterances one after another) the type which would
probably be used can be guessed by the intonational context.

It was questionable whether pitch movements of the type of group H (see
group H below) show neutralization in words with the pitch accent in the fi-
nal syllable since the features of group E and group H could not yet be clearly
defined in this first classification.

Group G

The configuration of pitch movements of the group G type is discussed sepa-
rately as the harmonica pattern (see below). The bold line in the examples in
figure 3.14 indicates the accented syllable. This type has not been described
in the literature.

ANNNNA

Figure 3.14: Group G realizations

Group H

Group H was the most problematical type of all ten groups. As already men-
tioned, a group H type was sometimes hard to distinguish from a group E or
group F type. There were many relevant factors in this respect, for example,
the posttonic syllables, the intonational context and the acoustic features of
the tonic syllable. Realizations of the group H type can also differ from one
another, yet they were perceived as belonging to the same group. Since the
rises differ from one another in group H, it is probable that other features
characterize the group H type.
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Representatives of group H are given in figure 3.15 (the bold line indicates
the accented syllable).
The question was whether group H is indeed a perceptually separate and thus

Figure 3.15: Group H realizations

discrete group, or whether it is the same rise of group E but over a smaller
range. The type has not been identified in the literature.

A further question was whether a group H type, like the group C and E
types, is neutralized if the syllable with pitch accent is the final syllable. In
0dé (1986) I suggested the construction of perception experiments devoted
to the difference between the group E type of pitch accent and the group H
type of pitch accent (see chapter 4 below).

Another problem was the relevance of posttonic syllables. I formulated the
following questions:

- Is there a significant difference between posttonic syllables which are level,
or which continue on the declination line, or which fall but do not reach the
non-low reference level?

- Can anything be said about the type of pitch accent which follows a group
H type, or about the length of the following fragment until a boundary or the
end of an utterance is reached? In other words, does a group H type convey
information about how pitch will continue? The group H type does not sug-
gest that a conclusion follows soon. The flow of thoughts is unfinished.

- Among all the features mentioned, which define(s) a group H type?

Group I

The group I type of pitch accent was described as a neutral type, that is: not
a main pitch accent before a boundary. Group I realizations are part of the
sawtooth pattern occurring before a main pitch accent (see below) or occur
separately before a main pitch accent.

According to my classification of Pokrovskij, all type I accents are perceptu-
ally rises; acoustically the tone can be level in the tonic syllable and sometimes
a fall begins within the tonic syllable (perceptually this is not relevant). In
the examples in figure 3.16 the bold line indicates the accented syllable. The
rises are less steep and the excursion is smaller than the rises in groups C, E
and F.
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Group I types, as well as group J types (see below), precede main pitch ac-

Figure 3.16: Group I realizations

cents. So accents in group I itself always occur as “neutral”, non-main pitch
accents. Where a group I accent occurs before a boundary, the stretch in-
volved is an “afterthought”. In the text a group I type is followed by group
A, C, D, E and H realizations, and preceded by a group J type or another
group I type. This type has not been described in the literature.

Group J

The description of the group I type holds true for group J. The only difference
between the two groups is the direction of the pitch movement: in group J the
tone falls and is the reverse of the group I type. The bold line in figure 3.17
indicates the accented syllable. In the text a group J type is less frequent in
the analysis than the group I type. ’
A group J type precedes the main pitch accent, so it occurs as “neutral”,

_—N\ _—A\

Figure 3.17: Group J realizations

non-main pitch accent. The group J type can be followed by group A, C, D,
F, H and I realizations and can be preceded by type I or by another group J
type. Type J has not been described in the literature.

In table 3.1 it can be seen how the ten groups of pitch accent are combined
with one another in the analysed excerpt from Pokrovskij. There are no
combinations of main pitch accents within one fragment except for group G
where this might even be a rule. Representatives of group B occur only in
isolation. All the other main pitch accents are preceded by group I and J
types which differ in number and combination.

Note that the ten groups just described are not equivalent: whereas one group
may be defined by a single pitch movement, more pitch movements must be
taken into consideration in order to describe other groups. Thus the ten
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A/B|{C|D|E|F|G|H|I}J
G X

I|x X |x[x x [ x]|x
J|x X | X X X [ x|x

Table 3.1: Combinations of the ten groups: pitch accents on the x-axis following pitch accents
on the y-axis

groups cannot be compared as equal units. Nevertheless, in order to give an
impression of the combination of groups in this particular text, they may be
represented here on an equal level.

The pitch accents on the x-axis should be read as following the pitch accents
on the y-axis within one fragment.

Two intonation patterns (fixed combinations always consisting of the same
configuration of pitch movements) were found to exist while sorting the pitch
movements: the sawtooth pattern and the harmonica pattern.

The sawtooth pattern

The sawtooth pattern consists of one or more pitch accents of type I or J,
i.e. a main pitch accent is not found in a sawtooth pattern itself, but this
pattern is usually followed by a main pitch accent. The prominent syllables
in the sawteeth in one sequence either rise or fall. After a rising tooth the
tone gradually falls and after a falling tooth the tone gradually rises. In the
examples in figure 3.18 the bold line indicates the accented syllable.

In the text some prominent syllables in the sawtooth pattern show a fall on

Figure 3.18: The sawtooth pattern

the acoustic level, whereas the other prominent syllables in the same sequence
acoustically rise. However, on the perceptual level the direction of the pitch
movement in the prominent syllables is always the same in one sequence,
which means that the rise takes place in the pretonic syllable in some cases.
The analysis of Pokrovskij, as well as other texts, seems to indicate that a
non-main pitch accent in Russian has the form of a sawtooth, and not of a
pointed hat or terrace pattern (see figure 3.19) which we find in Dutch (Collier
and ’t Hart 1981).
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While stylizing Pokrovskij’s talk, it proved that an artificially made pointed

_ NN T

Figure 3.19: The pointed hat and the terrace pattern

hat or terrace pattern differed significantly from the original, and thus had to
be rejected. In one fragment the pitch accents in the sawtooth pattern were
changed into pointed hats for experimental purposes. In an audience of native
speakers of Russian (all phoneticians and trained listeners) these pointed hats
were labelled as unacceptable and non-Russian. So we may not only conclude
that a pointed hat is not the neutral type of pitch accent, but also that it sim-
ply does not seem to exist in modern spoken Russian. A modification from
a sawtooth pattern into a terrace pattern gives the effect of scanned speech
and sometimes it seems as if the speaker wants to sing. So the terrace pattern
also seems to be unacceptable.

The identification of the sawtooth pattern is remarkable in many respects.
To my knowledge, this pattern has not yet been described in the literature
on Russian intonation. Its existence explains why many of the pitch accents
one hears cannot be classified into any of the seven Intonation Contours (IK-
1 - IK-7) of Bryzgunova (1977), and certainly not in type IK-2 falls and IK-3
rises. The reason is probably that Bryzgunova classifies only main pitch ac-
cents.

The harmonica pattern

The harmonica pattern has been described as a separate group (G). The pat-
tern is named by me after its form. The reason for treating the harmonicas
separately is as follows.

The harmonica is a sequence of falling movements which cover the full range
and are preceded by a zanos (see figure 3.20).

An important feature of the harmonica pattern seems to be the close suc-
cession of pitch accents, which are all of the same type. At the end of the
fragment in figure 3.20 the tone rises slightly in the posttonic syllable, as
if another similar pitch accent were about to follow. The initial syllable of
this sentence is high. The falls in the prominent syllables taken in isolation
are comparable with the falls in group B. (See also section 4.6.) It is these
features, viz. the zanos, the prosodic context, the high expressiveness and,
presumably, the meaning of the pattern, that justify a separate treatment.
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Figure 3.20: The harmonica pattern in a stylized fragment of Pokrovskij

More examples of this pattern were required for the description of its mean-
ing. Native speakers of Russian, especially linguists and phoneticians, say
that this intonation pattern is characteristic of colloquial speech.

3.56.2 Inventory of problems

The classification of pitch movements in the Pokrovskij excerpt has been taken
as the starting point for a perceptual description of Russian intonation. On
the basis of the classification, an inventory could be made of problems that
had to be solved in perception experiments and in further analyses of new
excerpts.

I will list the inventory of problems I was left with after the first classification
in the same order as I tackled them.

The questions that required an answer are repeated in the sections on the
experiments (chapter 4) devoted to these questions.

Rising pitch movements

The differences between the configurations of pitch movements in group C
and group B (known as IK-2 and IK-3 (Bryzgunova 1977)) are insufficiently
described in the literature. These differences are of linguistic as well as di-
dactical importance: the two pitch accents are a notorious stumbling block
for foreign students of Russian. While classifying pitch movements in the ex-
cerpt from Pokrovskij I paid special attention to the two configurations. For
a description of the differences see groups B and C in section 3.5.1, chapter 5
and figure 8.1 in chapter 8.
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In the process of studying the perceptual and phonetic differences between
the two types of pitch accent, group H was found to exist. To my knowledge,
this type of pitch accent has not been explicitly described in the literature, so
from then on I also focused on group H.

Group H realizations are melodically similar to one another, yet phonetically
they may vary considerably. Moreover, it was not clear what the limits of
perceptual tolerance were. Group H realizations were sometimes very close to
group E if the excursion was large, and very close to group I if the excursion
was small. The posttonic syllables after a group H rise always fall, but not to
a point as low as in group C.

The questions about group H were:

- Group H and group E realizations can both have a large, steep rise with
a high or slightly declining posttonic part. Yet differences can be perceived.
What is the difference between group H and group E in the tonic and in the
posttonic syllables?

- Group H and group I realizations have been kept apart. But what is the
difference between group H and group I if the excursion in both groups is
small?

- The falling movement in the posttonic syllables in group H varies from
slightly falling to almost a low level. Are the posttonic syllables in group H
never as low as in group C?

Perception experiments were devised in order to answer these questions (see
sections 4.2 and 4.4).

In the classification I had also noticed a linguistic difference between group
H and group E. It was assumed that a group H realization did not anticipate
the occurrence of a last pitch accent, while after a group E realization a final
pitch accent was expected to follow soon. I devoted a writing test to this
difference (section 4.3).

Falling pitch movements

Groups A and B were not very clearly described. Both groups occur with
a 2anos and show realizations where a fall reaches the low or the non-low
reference level. Yet a perceptual difference was observed.

I formulated questions about falling pitch movements, as follows:

- Is there a difference between the low and the non-low reference level?

- Does a difference exist between low and non-low for both A and B?

- What are the discrete differences in excursion and/or in timing and/or in
posttonic syllables between group A and group B?
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- Does group G (the harmonica pattern, see section 3.5.1) consist of a sequence
of only group B realizations with high posttonic parts?

- Is there a discrete difference between group J realizations and group A non-
low and group B non-low, supposing a discrete difference between low and
non-low exists?

The questions about falling pitch accents were translated into three percep-
tion experiments, which will be described in section 4.6.

The test items for the three experiments about group H, E and I were taken
from the excerpt from Pokrovskij (sections 4.2, 4.3 and 4.4).

As time went by, new excerpts were analysed, stylized, classified and added
to the corpus. The test items for a follow-up experiment about rising pitch
accents after the first three tests were therefore taken from different speakers.
The follow-up experiment (section 4.5) was aimed at solving problems which
still existed after questions about group H, E and I had been answered.

The test items for the experiments devoted to falling pitch accents were se-
lected from all excerpts of the corpus.
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Chapter 4

Perception experiments

4.1 Introduction

In section 3.5 a first attempt at classifying pitch movements has been dis-
cussed. This classification led to an inventory of problems which were sug-
gested as being solvable in perception experiments and in further analyses of
new speech material. The experiments devoted to various problems will be
presented in this chapter in the order in which they were carried out.

All the experiments were conducted at Leningrad State University. The par-
ticipants in the first three experiments were professors, research assistants and
teachers of the Department of Phonetics and students of the Faculty of Arts.
For the last two experiments the tasks were performed only by professors and
scientific researchers in the field of linguistics/phonetics at the Department of
Phonetics. My subjects suffered a lot as I confronted them in the tests with
my problems. But their concentration during the experiments expressed the
willingness and enthusiasm of the subjects to participate in the experiments
and to evaluate the judgments afterwards.

4.2 The sorting experiment

This section discusses a listening experiment which was conducted in order to
find out how many types of rising pitch accent must be distinguished in Rus-
sian intonation. The linguistic material was taken from a quasi-spontaneous
monologue. The experiment was set up as an individual sorting test for twenty
native subjects. Twenty (fragments of) utterances were selected for this test.
The subjects were instructed to classify rises on the basis of melodic resem-
blance.

The sorting experiment has already been published separately (Odé 1988).
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4.2.1 Problem

In Odé (1986) I analysed a two-minute excerpt from a monologue by the opera
director B.A. Pokrovskij (see also section 3.5). In the analysis five rising pitch
accents were distinguished: C, E, F, H and I (see figure 4.1). The bold line
in figure 4.1 indicates the perceptually relevant rise.

NS ) e

Figure 4.1: The rises C, E, F, H and I as presented in Odé (1986)

It was assumed that C and E (neutralized in F) have the same type of rise
(steep, large excursion) but different posttonic parts. Group I seemed to
be another type. As described in Odé (1986), it occurs before a main pitch
accent, not before a boundary (except in afterthoughts). Besides C,E and F as
a main pitch accent before a boundary, a type comparable with type I occurs.
It has been called type H. This type was not easy to describe. Perceptually
the type H realizations are similar to one another, yet they vary phonetically.
Type C is comparable with Bryzgunova’s (1977) IK-3 in a question without a
question word and type E is comparable with some of the realizations of her
IK-6. Bryzgunova does not describe a pitch accent comparable with type H
or type L.

C odna¥dy E gotova F posmotrel H ponravilas’ I repetiroval

J\/\ / I~ T
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Figure 4.2: Close-copy stylizations of types C,E,F,HandI
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The pictures in figure 4.2 give some representative examples of the rises C, E,
F,H and L. -
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On the x-axis the time scale is given in seconds; on the y-axis the logarithmic
scale is in hertz.

A perception experiment was set up in order to find an answer to the following
questions:

1. Is there a discrete difference between type H and type I?

2. What is the difference between type E and type H?

4.2.2 Experiment

Twenty utterances or fragments from utterances were selected for the exper-
iment. According to my classification they had the following composition:
type C: 2 stimuli, type E: 4 stimuli, type F: 2 stimuli, type H: 6 stimuli, type
I: 6 stimuli.

Although the experiment was devoted to types E, H and I, type C and type
F were also represented in the test in order to prevent subjects from engaging
in analytic listening, i.e. hearing too many details. Most examples were taken
from groups H and I, because questions about these groups were considered
the most complicated. Since it was not clear whether the tonic and/or post-
tonic parts are responsible for the distinction between types E, H and I, a
number of test items were included without posttonic parts: type F and real-
izations of types H and I. In total there were twenty stimuli, because sorting
more than twenty stimuli would have been a much too difficult task for the
subjects.

The individual experiment was executed by means of the Bell and Howell
Language Master System (see section 3.5). The twenty stylized (fragments
of) utterances were recorded on cards with magnetic tape. The text and
number of the 20 stimuli were printed on the cards and the words with rising
pitch accents were underlined. In the twenty stimuli in table 4.1 the accented
syllables in the words with pitch accent are printed in italics.

Subjects could listen to the stimuli in random order as many times as neces-
sary.

The instruction was to find melodic similarities between the twenty rising
pitch accents. For this broad listening task the subjects were asked to pay at-
tention solely to the melody in the underlined word. They were not informed
about the number of groups they had to find, since finding the number was
the aim of the experiment. In the instruction preceding the actual test two
examples of resynthesized speech were given in order to acquaint the subjects
with the quality of such speech. Melodic similarities and differences in four
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examples of two utterances each were presented on tape. After the instruction
there was time for questions.

A group of twenty native subjects took the test at the Department of Phonet-
ics of Leningrad State University. There were ten trained and ten untrained
listeners.

The subjects sorted the twenty stimuli into as many groups as seemed appro-
priate to them after listening. They then verified their own classification by
listening again to every group separately.

The time needed for the task varied among the subjects from ten minutes to
one hour and a half.

1. 1 kogda scena byla gotova and when the scene was ready
2. scena nam o&en’ ponravilas’ we liked the scene very much
3. vse stali nervni€at’ everybody got nervous
4. inam pokazalos’ and it seemed to us
5. v tom kljuée in the same key
6. i pervyj kone¢no stal nervni€at’ and first of all of course
Nikolaj Semenovi¢ Nikolaj Seménovi¢ got nervous
7. on posmotrel he watched
8. ja perestavil scenu I directed the scene again
9. scena udalas’ the scene was a success
10. v tom plane in the same way
11. ja pozval na repeticiju I called to come to the rehearsal
12. ja repetiroval I rehearsed
13. kogda my stali repetirovat’ as we started to rehearse
s orkestrom with the orchestra
14. itogda and then
15. imeja v vidu émocional’nyj with a view to the
charakter emotional character
16. kakie-to interesnye some interesting
vzaimootnodenija interactions
17. ee soprovozdaet orkestr she is accompanied by the orchestra
18. me%du dejstvujusiimi licami between characters
19. i emu ocen’ and he very much
20. ja pomnju kak odnazdy I remember how I once

Table 4.1: The twenty (fragments of) utterances used in the sorting experiment
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4.2.3 Results

The judgments of the twenty subjects were coded into a similarity matrix
and subjected to an analysis based on the theory of hierarchical clustering by
Stephen C. Johnson (Johnson 1967). For the hierarchical cluster analysis I
used a computer program which had been written by D. Bouwhuis at IPO.
In the hierarchical cluster analysis, data were clustered according to a maxi-
mum and a minimum method. For these data the maximum method was used,
i.e. the 20x20 judgments were clustered as early as possible. The aim of the
experiments was to find clusters of perceptually equivalent pitch movement.
By using the minimum method, in contrast, the clustering would have been
postponed as long as possible, i.e. in that case differences between individual
realizations would have been brought to light.

The outcome of the hierarchical cluster analysis is presented in figure 4.3. The
letter above the stimulus number indicates the type of rise according to my
classification. Figure 4.3 shows that the first cluster was found at a level of 16
out of 20, i.e. 16 out of 20 subjects classified stimuli 2 and 9 together. Then,
on level 15, stimuli 1 and 15 cluster, etc.

The lower the level of a cluster found in the analysis, the lower the strength
of the cluster. For these data it seems that below level 7 no more relevant
clusters are found.

4.2.4 Conclusion and discussion

The clustering scheme in figure 4.3 clearly divides the twenty stimuli into dif-
ferent groups. Above a horizontal line immediately below level 7 the division
of the stimuli from left to right is as follows:

level 12: stimuli 16, 9, 2 (type H)

level 8: stimuli 14, 8, 15, 1, 7, 6 (types E, F)

level 7: stimuli 10, 5, 12, 11, 17, 3 (types H, I)

level 12: stimuli 20, 13 (type C)

Stimuli 4, 18, 19 are omitted here and will be discussed below.

Type C clusters very well. Types E and F also cluster, though stimuli 8 and
14, 1 and 15, 6 and 7 were first grouped together on a higher level. As for
types H and I, which are joined to types C, E and F only at the lowest level
(which is not relevant), the picture is far more complicated. Three out of six
type H realizations cluster at the high levels 16 and 12.

For a better understanding of why stimuli do or do not cluster, the speci-
fication of the phonetic features of the stimuli must be taken into account.
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Figure 4.3: Outcome of the hierarchical cluster analysis using the maximum method of the
sorting scores

In table 4.2 the phonetic specification of the stimuli is given. For a detailed
description of phonetic features see chapter 5. Here, it suffices to say that
rises with large excursion end high in the speaker’s register, and that rises
with normal excursion end in the lower part of the register. Further, the term
middle posttonic part refers to a field between high and low.

The clustering scheme confirms that indeed types H and I were something of
a problem for the classification of rising pitch accents and needed to be tested
in a listening experiment. Probably an exceptional case is no. 19, which has
a late timing and a steep slope. In figure 4.3 it stands alone and is added to
two other problematic cases (nos. 4 and 18) that do not cluster above level
7. It is understandable that a sudden rise at the end of a very high accented
vowel was not easy to classify. It is probably nothing more than an emphatic
variant of a rising accent with late timing and gradual slope (no. 17).

Stimuli nos. 2, 9 and 16 with normal excursion cluster very high, while 4
and 18, which also have a normal excursion, are joined separately at a low
level (which is not relevant). Nos. 4 and 18 do not cluster with any of the
other groups. Stimulus no. 18 was separated by no fewer than 11 subjects,
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feature C E,F H,1I H I
excursion | large | large large normal | normal
posttonic | low | high middle middle | middle

part
timing early | early early late early late
slope steep | steep/ | steep gradual gradual steep | steep/ | steep/
gradual gradual | gradual
stimuli 13,2011,6,8,15(10 11,12 17 19 2,16 4,18
(1,14) | (5) s 9)

Table 4.2: Specification of the phonetic features of the 20 stimuli. The numbers in brackets
are stimuli without posttonic part. For no. 3 see the text.

and no. 4 by 7 subjects. Stimulus no. 18 occurs in an afterthought very low
in the register, which makes it different from the other rises; stimulus no. 4
occurs in a parenthesis also low in the register. Further on (see section 4.5.5)
we will see that the two stimuli belong to a type of pitch accent with normal
excursion and middle posttonic part.

An integration of the clustering scheme and the phonetic specification of the
20 rising pitch accents brings to light the features on the basis of which the
classification was made by the twenty subjects:

1. The size of the excursion.

The 20 stimuli are divided into three groups of rising pitch accent with large
excursion and two groups with normal excursion.

2. The posttonic part.

2.1 With large excursion:

The stimuli with large excursion are basically classified according to the post-
tonic part: low, high or middle. But timing and slope are associated with
high and middle posttonic parts to such an extent that they may compensate
for the absence of, overrule or contradict the posttonic part, in the following
way:

- the combination of late and gradual overrules the cue given by the posttonic
part: no. 3 has a high posttonic part but clusters with middle because it has
a late and gradual rise;

- the combination of late and steep deviates with a middle posttonic part:
no. 19 does not cluster with other stimuli because it has the combination of
middle and late and steep; but as indicated above, no. 19 is probably just an
emphatic variant of middle and late and gradual;
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- if there is no posttonic part, steep clusters with a high posttonic part (nos.
7 and 14), and gradual clusters with a middle posttonic part (no. 5). (If no. 5
were steep it would probably cluster with type F realizations. This is not
quite clear since the syntactic structure and meaning of nos. 5 and 10 are
almost the same: v tom plane - v tom kljuée.)

Thus, there is a basic association between high and early and steep, and a
basic association between middle and late and gradual. But not all three fea-
tures need be present in a given case:

- the combination of high and early makes slope redundant: nos. 1, 6, 8 and
15 cluster despite their varying slope;

- a middle posttonic part makes both timing and slope redundant (but is
mostly combined with gradual, and is probably emphatic with late and steep
- see above): nos. 3, 10, 11, 12 and 17 cluster despite their varying timing
and slope.

The stimuli with a low posttonic part (nos. 20 and 13) both had an early and
steep rise, so nothing can be said about redundancies here.

Generally speaking, then, we can say that there are three types of rising pitch
accent with a large excursion: with high, middle and low posttonic parts.
Since it is sometimes cues of timing and slope that keep the three types apart,
as outlined above, a specification of the posttonic part alone is not sufficient.
2.2 With normal excursion:

The posttonic part is middle or .

There are two groups with normal excursion: nos. 2, 9 and 16 with early
timing and nos. 4 and 18 with late timing. The slope varies.

Returning to the two questions in section 4.2.1 the following answers can be
given.

Question 1:

In Odé (1986) I classified group H and group I into two types on the basis
of two criteria: the actual excursion in the perceptually relevant pitch move-
ment, which says nothing about register (see sections 5.2.1, 5.2.2 and 5.2.3)
and the position in the utterance, i.e. at a boundary (H) or elsewhere (I).
The sorting experiment has shown that the difference between type H and
type I is neither the actual excursion in the movement nor the position in the
utterance as described in Odé (1986) (see section 4.2.1): subjects discrimi-
nated between accents with a middle posttonic part on the basis of large and
normal excursion, which terms are defined with respect to the low reference
level (see section 5.2.3). Of course, pitch accents with large excursion usually
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occur as the main pitch accent before a boundary and pitch accents with nor-
mal excursion mostly occur elsewhere. In conclusion, types H and I must be
redefined.

The issue of whether a discrete difference does indeed exist between large and
normal excursion in the case of rising pitch accents with middle posttonic part
will be discussed in section 4.5.

Question 2:

Type E and type H/I realizations do not cluster significantly: they are indeed
different types. The difference is basically the posttonic part, but with the
complications concerning timing and slope mentioned above.

4.3 The writing test

Linguistically speaking, type E and type H/I as described in section 4.2 show
an interesting difference. My impression after listening to a great number of
assumed type E and type H/I realizations in different recordings of sponta-
neous speech was that after a type E pitch accent a final pitch accent was
soon to follow, i.e. type E announces the last pitch accent. Type H/I, on
the contrary, does not anticipate the occurrence of a last pitch accent. The
possibility cannot be ruled out that it is a last pitch accent itself, but in most
cases it is followed by another realization of the same type.

In order to verify this impression I devised a writing test. Subjects had to
complete ten (fragments of) utterances (seven of which were also used in the
sorting experiment) with five type E and five type H/I pitch accents. The 10
stimuli were recorded in the original version on cards with magnetic tape (see
sections 3.5 and 4.2.2).

The same twenty subjects listened to the cards and completed the stimuli in
such a way that the intonation in the stimuli remained unchanged and fitted
into the complete sentences. The subjects wrote the results down with punc-
tuation marks and read them aloud to check the intonation of the completed
sentence.

No statistics on the results of the writing test are presented, because in this
test stimuli with different texts are compared. Yet the results of the test con-
firmed my expectation in a convincing way, which I would like to illustrate
with a few examples. The examples can be compared with one another on
the basis of the results from the sorting experiment (section 4.2). In this ex-
periment the examples of type E cluster. The examples of type H/I do not
cluster, probably because of the difference in excursion.
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The writing test has been published separately together with the sorting ex-
periment in Odé (1988).

In the writing test stimuli 1, 6, 8 and 15 (type E) were immediately or soon
followed by a final pitch accent.

Stimuli 3, 9 and 10 (type H/I) were extended considerably and some subjects
indicated with the mark ...’ that the sentence could continue endlessly in the
‘same intonational way.

Examples of both types are presented below.

Stimulus no. 1 (type E):

i kogda scena byla gotova -, ja podel domojy.
-, ja pozval reXissera.
-, my nadalt snadala.
- , vse obradovalis’.
-, my sdelali pereryv.

and when the scene was ready - , I went home.
-, I called the director.
- , we started agatn.
- , everybody was happy.
- , we had a break.

Stimulus no. 8 (type E):
togda ja perestavil scenu - 1 vse podlo na lad.
- 1 polué&il Zelaemoe.
-, t spektakl’ udalsja.
- , 1 stalo namnogo luéde.
- 1 uspokoilsja.

then I directed the scene again - and everything was successful
- and I got what I wanted.
-, and the performance was a success.
- , and it became much better.
- and I calmed down.
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Stimulus no. 3 (type H/I):
vse stali nervnitat’

everybody got nervous

Stimulus no. 9 (type H/I):
scena udalas’

the scene was a success

suetit’sya...

serdit’sja, sporit’...

, gromko govorit’ v date peresli na krik.
, suetit’sja, obradéat’sja drug k drugu
s nelepymi voprosama.

, bespokojno osmatrivat’sya,

nedaleko bylo do paniks.

began to bustle...

got angry, began to argue...

, began to talk loudly and even to cry.
, began to bustle, to ask one another
absurd questions.

, began to look around uneasily,

there was almost panic.

, aktery byli v udare,...

, byla zaversena,

my vse oblegdenno vzdochnuli.

, byla jarkoj, ubeditel’noj.

, v zale razdalis’ aplodismenty, © avtor
poblagodaril akterov za prekrasnuju igru.
, artisty byli dovol’ny, © e¥ée

neskol’ko raz vychodili na “bis”.

, the actors were tn good form,...

, was perfect, we all heaved

a sigh of relief.

was brilliant, convincing.

, tn the hall the applause was heard,
and the author thanked the actors

for thesr magnificent performance.

, the artists were satisfied, and returned
several times to the stage for an encore.
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So type E indeed announces the end of a stream of thoughts, while after type
H/1 the end of the stream of thoughts may still be far off.

The last questions left about group H/I realizations are:

- the phonetic description of the posttonic middle part, and

- the difference between large and normal excursion.

Section 4.4 will discuss the posttonic middle part. Differences in excursion
~will be dealt with in section 4.5.

4.4 The triadic experiment

The results of the experiments in section 4.2 and 4.3 have shown that ris-
ing pitch accents with a middle posttonic part constitute a separate type.
The present experiment was set up in order to find out whether the middle
posttonic part has to be further subdivided.

4.4.1 Problem

In the previous experiments the differences between rising pitch accents with
a high, low or middle posttonic part have been described. But what exactly
is middle in the description of the posttonic parts?

The problem, but not the present experiment, has been discussed earlier in

0dé (1987).

4.4.2 Experiment

Four (fragments of) utterances were selected from the monologue by Pokrov-
skij (see section 3.5). The texts and contours of the four (fragments of)
utterances are presented in figure 4.4 in the stylized version. The accented
syllables are indicated in italics in the text.

The phonetic specifications of the four test items are given in table 4.3. In
the column “posttonic part” the excursion of the falling posttonic movement
is indicated in semitones.

The falling posttonic movement in no. II has hardly any excursion, the slightly
falling movement can be ascribed to declination. Yet it will probably not be
confused with another type of pitch accent with a high posttonic part: in
no. II the timing is late and the slope gradual. As we have seen in section 4.2,
the posttonic high part is a distinctive feature only if the tonic part in a rising
pitch movement has a large excursion and early timing.
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_/\J\\/\_/_\

I ponravilas’ II nervnitat’ III plane IV vzaimootnodenija

1 scena nam olen’ ponravilas’

II vse stali nervniéat’
III on oken’ chotel provesti scenu v tom plane
IV kakie-to interesnye vzaimootnoSenija

Figure 4.4: The four test items for the triadic experiment in stylization

item no. | excursion | timing | slope | posttonic part
I normal | early | steep -5.7
I large late | gradual -11
III large early | steep -9
Iv normal | early | gradual -4.2

Table 4.3: Phonetic specifications of the four test items

For the experiment the posttonic syllables of the four items were varied and
manipulated fan-wise into five stimuli each, leaving the rise in the accented
syllable intact (see figure 4.5).

Figure 4.5: Five stimuli for the triadic experiment

In order to obtain optimal results, the five stimuli of every utterance were put
into ten triads, in which all possible combinations could be compared with
one another: 123 124 125 134 135 145 234 235 245 345. One triad consists of
three pairs, for example triad 123 has the pairs 1-2, 1-3 and 2-3.

The original posttonic parts in the four items are, respectively, stimuli nos. 3,
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1, 3, 2 in the fan. The subjects did not know which stimulus was the original
one.

Subjects were asked to indicate in every triad the pair with the highest melodic
similarity and the pair with the lowest melodic similarity. The experiment
was performed by means of the Bell and Howell Language Master System
(see section 3.5). All stimuli were recorded on cards with magnetic tape. The
text and the number of every stimulus were printed on the card. The pitch
accents with the posttonic parts to be tested were underlined in the texts on
the cards in order to tell the subjects the part in the melody of the utterance
to which they had to pay attention. The subjects were allowed to listen to
every triad in random order and as many times as seemed necessary to them.
They marked their judgments on a form using the sign “+” for the pair with
the highest similarity and the sign “-” for the pair with the lowest similarity.
One space per triad always remained empty on the form. An example is given
in figure 4.4 for triad 125.

1-2|1-5]2-5
+ | -

Table 4.4: Score form for the triadic experiment

Twenty native subjects, the same group that took part in the previous two
experiments, performed the task by listening to and comparing the ten triads
in the four items. They had to listen to 120 cards: 5 stimuli in 10 triads
for 4 items. The time needed for this experiment varied per subject from 25
minutes to one hour and 45 minutes. The subjects regarded the test as a
difficult and exhausting task.

4.4.3 Results

The triadic experiment was analysed as a test for similarity between stimuli,
since the aim of the experiment was to find out which stimuli between high
and low belong together perceptually. The results were counted as follows:
highest similarity (+) = 2 points, lowest similarity (-) = 0 points, empty space
= 1 point. For every item a pair occurs three times in the ten triads. If all
subjects in a given pair mark the sign “+”, the maximum score for that pair
is 3x 2 points = 6 points x 20 subjects = 120 points. For four items the
*“ maximum score is 4x 120 points = 480 points. A distance matrix (= distance
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in score between all pairs) of the total score for the four items shows the
results in table 4.5.

1 (213 ] 4
21419
3| 266 | 322
4140|204 | 324
51110125177 | 313

Table 4.5: Distance matrix of the total score for the four test items of the triadic experiment

Stimulus pair 1-2 has the highest score: 419 points.

In a one-dimensional representation of the data in the distance matrix on a
ten-point scale for the scale values of the reconstructed distances, the config-
uration as presented in figure 4.6 can be found.

L 1L ] i 1
1 2 3 4 5

Figure 4.6: Scale values for the distances between the 5 stimuli in
a one-dimensional representation

Scores differ for the four items. As we have seen in table 4.3 the four test
items have different phonetic specifications in the tonic part. The data for the
four items were therefore calculated separately and are presented in figure 4.7.

L 1 1 1 1
nL_ 1 1 1 )
m L 1 1 i I
w1 1 1 ]
1 2 3 4 5

Figure 4.7: Scale values for the distances between the 5 stimuli
for the four utterances
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4.4.4 Conclusion and discussion

The questions that had to be answered can now be translated into terms of
distances between the 5 stimuli: how large are the distances between the 5
stimuli?

Subjects indicated with a total score of 419 points (the maximum would be
480 points) for all four items that the distance between stimuli nos. 1-2 is
small. The scores for stimuli nos. 3 and 4 are more difficult to interpret.

In item no. I the distance between stimuli 1 and 2 is small. The distance
gradually grows between the other 3 stimuli. The only category is nos. 1-2.
In item no. II there are two categories: nos. 1-2 and a weak category nos. 4-5.
In item no. ITI the only category is nos. 1-2 (see also item no. I).

In item no. IV stimulus no. 3 does not know where to go to: there are two
categories: nos. 1-2 and nos. 4-5. Stimulus no. 3 takes a middle position
between nos. 1-2 and 4-5.

Generally speaking, the smallest distance in the four items is between nos. 1
and 2 or between nos. 1, 2 and 3, followed by nos. 4 and 5 (items nos. I, II
and III). Stimuli nos. 1 and 2 form the only strong category in all four items.
In a translation of the results of the triadic experiment into terms of my
classification of rising pitch accents with a middle posttonic part, the outcome
can be interpreted as follows.

The subjects distinguished between all 5 stimuli. Yet they indicated to what
degree differences between the stimuli were perceived. The difference between
stimulus 1 and 2 is not the same as the difference between 1 and 3 or between
2 and 3, and so on. There is one strong category: stimuli nos. 1-2. In items
II and IV there is a second category: stimuli nos. 4-5 or no. 5.

For my classification of rising pitch accents with high, low or middle posttonic
part the outcome of the experiment means that a high level posttonic part or
a slightly falling posttonic part belong together perceptually (1-2). The same
holds true for low or almost low ((4-)5). I see no reason to introduce a further
subdivision: the middle posttonic part has proved to be a midfield between
high and low and not a middle level.

On the basis of the results I cannot define exact borderlines between high and
middle and between middle and low, nor can the limits of perceptual tolerance
for the middle posttonic part be described.
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4.5 The classification experiment: rising pitch accents

The classification experiment was devised in order to answer some questions
about rising pitch accents which still remained after the sorting experiment
(section 4.2) and the writing test (section 4.3).

4.5.1 Problem

The results of the sorting experiment (see section 4.2) showed that one of
the distinctive features of rising pitch accents with a large excursion is the
posttonic part.

In the sorting experiment, rises with a middle posttonic part were classified
according to the size of the excursion: large or normal. Rises with a large ex-
cursion reach their highest point high in the register (see section 5.2.1), those
with normal excursion low in the register. In the sorting experiment the rises
with posttonic parts other than middle all had a large excursion.

The experiment to be discussed now also includes normal excursion with post-
tonic parts other than middle.

In the corpus all rising pitch accents that occur high in the register also oc-
cur low in the register. In figure 4.8 rising pitch accents are given for both
registers.

AYAY

Figure 4.8: Rising pitch accents

As a result of the three experiments discussed in the previous sections I dis-
tinguish between three types of rising pitch accent high in the register (large
excursion): early, steep and low; early, steep or gradual and high; early or
late, steep or gradual and middle (see also section 5.6). Without posttonic
part the difference between large, early and steep movements is in principle
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neutralized (but see chapter 8 for individual cases). Rising pitch accents with-
out posttonic part with a gradual slope belong to pitch accents with posttonic
middle.

Questions we were left with after the sorting experiment were:

1. If subjects have to choose between similarity in the register and similarity
in the posttonic part in rising pitch accents, then on the basis of which cue
will they sort the accents: the register or posttonic part?

2. If register is a discrete feature, then: are rising pitch accents low in the
register discretely different from one another in the same way as they are high
in the register?

As to the first question, the results of the sorting experiment (section 4.2) had
shown that subjects discriminated between rising pitch accents with a middle
posttonic part on the basis of large and normal excursion. But what about
the rises with posttonic low, high or ¢ (which in the sorting experiment all
had a large excursion)?

I had answered the second question negatively beforehand on the basis of my
perception. In the process of stylizing, the limits of perceptual tolerance low
in the register were found to be large and Fy curves were easy to stylize. I
had made an exception for rises with normal excursion, early timing and low
posttonic part, since in my perception this type of pitch accent was clearly
different from the other types low in the register. If only this type of rising
pitch accent differs from the others low in the register, then: is it discretely
different from the same type with large excursion? Then do the other rising
pitch accents with normal excursion belong to a single type? From my own
experience I knew that low in the register the difference between rises with
level and those with slightly falling posttonic parts is hardly perceptually no-
ticeable.

As the sorting experiment (section 4.2) has shown, there is a perceptually
relevant difference between the high and middle posttonic part in the case of
pitch accents with large excursion. No such difference is indicated for accents
with normal excursion: low in the register the difference between posttonic
level and posttonic falling (middle) is hardly audible and thus not perceptu-
ally relevant. They are simply called middle (see figure 4.9).

Thus, a type of rising pitch accent with large excursion does not necessarily
have a counterpart with normal excursion. So the only exception low in the
register seemed to be rises with low posttonic parts, but probably only if two
other conditions were present: a) an early timing, and b) after the rise, an
immediate fall to the posttonic part.
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Figure 4.9: Middle posttonic parts after rising pitch accents

4.5.2 Experiment

The stimuli selected for the classification experiment consisted of rising pitch
accents:

- with large excursion: posttonic low with steep slope; posttonic middle with
steep and gradual slope;

- with normal excursion: posttonic low, timing early or late with steep or
gradual slope ; posttonic level or falling (middle), timing early or late with
steep or gradual slope.

The experiment was set up as follows. An item consisted of three stimuli: x,
a and b, which were presented in the order

X-a

x-b.

The greatest similarity to x had to be indicated as follows: which of the two,
stimulus a or stimulus b, is similar to stimulus x? Three such stimuli with
stylized pitch movements are given in figure 4.10,

/> /' N\

X a b

Figure 4.10: Stimuli x = kopiej, a = sochranjat’sja, b = sloeinversii

Stimuli a (sochranjat’sja) and b (sloesnversii) had to be compared to stimulus
x (kopies). The stimulus with greatest melodic snmlla.nty to stimulus x had

to be marked in the written text.

The sets of two pairs of stimuli were recorded on tape. Every set of an x-a,

x-b pair was repeated three times. Once would not have been enough, since
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the stimuli were isolated from utterances and were sometimes no longer than
two syllables. After a set a short pause followed in which subjects had to
indicate the stimulus most similar to x.

The stimuli which were appropriate for the experiment were determined on
the basis of stylized versions of original fragments. For the experiment itself,
however, the original recordings were used, because the sound quality of the
stylizations is always less than that of the original recording. The subjects
were asked to concentrate on speech melody, that is I did not want them to
be preoccupied with the understanding of words. Though the written text
was also given on the score form, the sometimes short stimuli had to be im-
mediately recognizable.

Six series were composed, selected from one female and three male voices from
the corpus. In the experiment the sets within one series were given in random
order, to avoid a so-called learning effect.

A series consisted of five sets of rises (for pictures see section 4.5.3):

1. x=normal/low a=normal/steep/middle =~ b=large/low;
2. x=normal/steep/middle  a=large/steep/middle b=normal/low;
3. x=normal/gradual/middle a=large/gradual/middle  b=normal/low;
4. x=normal/low a=normal/gradual/middle b=large/low;

5. x=normal/steep/middle =~ a=normal/gradual/middle b=normal/low.

Pitch accents with normal excursion and low posttonic part had varying tim-
ing and slope:

series I: early and gradual;
series II: late and gradual;
series III: early and gradual;
series IV: early and steep;
series V: early and gradual.
series VI: early and gradual.

The difference in excursion between large/low and normal/low varied from 3
to 8 semitones.

I would have preferred the normal/low accents to be all early and steep, but
there were not enough of them in the corpus. On the other hand, different
realizations made it possible to find out whether the posttonic low part alone
was the feature distinguishing between this and other pitch accents low in the
register, and whether normal/low was a separate type.
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The outcome of the experiment was expected to show which features were the
most important:

- if rises within one register (high or low) cluster, register overrules posttonic
differences and slope;

- if rises within one register (high or low) do not cluster, posttonic differences
overrule excursion (for slope see below).

In the fifth set the question was raised whether pitch accents with normal
excursion and with low posttonic part are distinguished from other rises low
in the register.

The feature slope is also involved, since high in the register rises are usually
fairly steep, except for pitch accents with large excursion and middle posttonic
part. Low in the register slope was not expected to be perceptually relevant.
Seven subjects, two males and five females, took the test at the Department of
Phonetics of Leningrad State University. They were all highly trained listen-
ers working in the interdisciplinary field of phonetics, linguistics and foreign
language teaching at the department mentioned. The test was carried out
individually, and followed by a short evaluation with me. Relevant remarks
made by the subjects are given after the results.

In every series of five sets different realizations of pitch accents were presented.
These differences have to be taken into account in the discussion of the re-
sults: for reasons that will be explained in section 4.5.3, the first two series
(one female and one male voice from the same dialogue) were troublesome to
judge for the subjects and for me; consequently, the judgments were hard to
interpret.

4.5.3 Results

In table 4.6 the results of the experiment are presented for the five sets of
series III-VI. As appeared after the experiment, some realizations in series I
and II deviate from the other series and will therefore be dealt with separately.
The total scores for the four series III-VI are given in the columns register and
posttonic part for set 1-4, and posttonic part and slope for set 5. The total
score for a set is 28: 7 subjects score 4 times for a or b.

4.5.4 Conclusion and discussion

In set 1 normal/low and normal/steep/middle are not really grouped together,
but normal/low and large/low were matched even less often. In this set the
proportion is 18:10 in favour of the register. Such an outcome only indicates a
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set 1 | register | posttonic set 2 | posttonic | register
x= a= b= X= a= b=
INTEVANERIRITARR
total 18 10 total 18 10
set 3 | posttonic | register set 4 | register | posttonic
X= a= b= xX= a= b=
N~ /\ . P /—\
total 13 15 total 22 6

set 5 | posttonic | slope

x= a= b=

A IANIIA

total |~ 23 5

Table 4.6: Results of the classification experiment for rises in total scores of sets III- VI, with
an indication of the similarity between stimuli x and a or x and b (register, posttonic part or
slope) and with a stylized representation of stimuli x, a and b.

tendency to match pitch accents within one register (high or low) but it does
not tell us whether there is a discrete difference between the two accents with
normal excursion.

In set 2 the results show that subjects tend to match accents with the
same posttonic middle part. In set 1 normal/low did not clustet signifi-
cantly with normal/steep/middle. To this conclusion it can be added that
large/steep/middle and normal/steep/middle are more similar to each other
than normal/low and normal/steep/middle.

In set 1 the score for normal/low and large/low is as large as the score in set
2 for normal/low and normal/steep/middle. If pitch accents with large and
normal excursion and middle and low posttonic parts are compared,

- the similarity of a low posttonic part in accents with large/low and nor-
mal/low seems to be less important than the similarity in excursion in accents
with normal/low and normal/steep/middle (set 1);

- the similarity of excursion in accents with a normal/middle and normal/low
seems to be less important than the similarity in the posttonic middle part in
accents with large/steep/middle and normal/steep/middle (set 2).
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A first careful conclusion can be drawn: the difference between large/low
and normal/low is greater than the difference between large/middle and nor-
mal/middle.

In set 3 subjects were unable to choose between the register and posttonic
part. The votes were almost equal. In series III and IV votes were in favour
of the similarity in excursion; in series V and VI the similarity in the posttonic
part was stronger. This can be explained from the phonetic data of the test
items: in series III and IV the excursion of the large/gradual/middle accent
was larger than in series V and VI.

In set 4 it again seems that normal/low and large/low do not belong to a
single type: subjects have matched normal/low and normal/gradual/middle
in a sufficiently convincing way.

Finally, in set 5, the subjects voted significantly for the similarity in the post-
tonic middle part. The type normal/low is separated from other accents low
in the register.

Summarizing, the present experiment has shown that for the discrimination
between accents with differences in posttonic parts and excursion, the feature
posttonic part is a stronger cue than excursion if the posttonic part has a
middle level. But ezcursion is a stronger cue for the discrimination between
accents with differences in posttonic parts and excursion if the posttonic part
is low.

Within one register the posttonic part overrules other differences between ac-
cents.

I therefore suggest that for the time being rising pitch accents with large and
with normal excursion must be kept apart, for both the low and middle post-
tonic parts. But I do not exclude the possibility that no discrete borderline
can be found between high and low in the register, that is, maybe large/low
and normal/low will ultimately prove to be variants of a single type. The
same holds true for large/middle and low/middle.

Further experiments must be devoted to this question.

The results have been explained for series III-VI in the experiment. I did not
include series I and II for a number of reasons. There was a wide consensus
among subjects about the first two series: they were considered to be very
difficult to interpret. Subjects regarded series IV-VI as the easiest to classify
and series III was more difficult. But what was wrong with series I and II?
In series I some stimuli were selected which on second thoughts were not good
representatives of the type to be tested. The subjects confronted me with
this shortcoming: the normal/low realization was too weak to be a good test
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item. The subjects matched the normal/low with normal/middle in series I
because the accents did not differ much perceptually. In series II the problem
also consisted in the realization of the normal/low accent, which was not a
good representative of the type I wanted to test. Furthermore, the subjects
explained that the intonation of the speaker in series II was extremely difficult
to interpret because of his drawling. The idea that weak realizations of types
would also contribute to establishing differences between rising pitch accents
proved to be a bad one.

From an experiment in which all stimuli within one type would have been ma-
nipulated into stimuli with identical phonetic specifications, we would prob-
ably have obtained a clearer picture about which of the two is stronger: the
register or posttonic part. However, the present study attempts to give a
description of the corpus with the original Fy curves stylized, not standard-
ized. This restricts the possibilities for experimentation. But as long as no
melodic model has been developed, it seemed to me the best way of handling
the problem of describing intonation in spontaneous speech. Classifying and
describing spontaneous speech entails a lot of difficulties..

4.56.5 Six types of rising pitch accent

We can now complete the classification for the rises in the corpus. Since
there is still no answer to the question of whether large/low and normal/low
are variants of a single type and whether large/middle and normal/middle are
variants of a single type, for the time being we will keep the four configurations
separate from one another.

Figure 4.11 presents the six types of rising pitch accent.

AV Y

Figure 4.11: Six types of rising pitch accent

The tonic part of the pitch accent has to be described in terms of rise and
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fall, whereas the posttonic part has to be described in terms of high and low
level and middle field, that is, the point reached in the register.

The features of the six rises according to this description are presented in
table 4.7.

Names are given according to the classification into types resulting from the
perception experiments:

= rise with large excursion,
= rise with normal excursion,
= low posttonic part,

high posttonic part,

= no posttonic part,

= middle posttonic part,

- = early timing,

+ = late timing.

ge s ="
I

In the column “type” in table 4.7 the “old” names as given to types of rising
pitch accent in sections 3.5, 4.2 and 4.3 are repeated between brackets in
order to indicate how the old names of types of pitch accent correspond to
the new names.

type excursion | timing | slope | posttonic part
RI- (C) large early | steep/ low
gradual
Rh- (E) large early | steep/ high
gradual
Rg-(F) large early | steep ]
Rm- (H,I) large early | steep/ middle
gradual
Rm+/Reg+ | large late | gradual| middle/g
rm- (H,I) | normal | early | steep/ middle
gradual
rm+ normal late | gradual middle
rl- normal | early | steep/ low
gradual
rl+ normal late | gradual low

Table 4.7: Phonetic features of the six rises
Rising pitch accents high in the register with late timing and steep slope
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hardly ever occur in my corpus. For gradual realizations of types Rl- and Rh-
see chapters 5 and 8.

The final classification with names of pitch accents and phonetic specifications
can be found in chapter 6.

4.6 The classification experiment: falling pitch accents

The classification experiment for falling pitch accents has been set up in order
to find an answer to some questions that will be discussed in section 4.6.1.
Falling pitch accents were found to exist with the phonetic features as given
in table 4.8.

(pretonic part) | timing | slope lowest level | posttonic part
(zanos) early | steep low falling
late | gradual non-low declination
above non-low level
rising
high
[

Table 4.8: Phonetic features of falling pitch accents

Before some types of falling accent with large excursion a zanos (see sec-
tions 3.5 and 5.5.2) may occur. A zanos is a set-up which provides the possi-
bility of realizing a large excursion in the falling movement.
In table 4.9 names are given according to my classification:

F =fall,

1 = low: the lowest level of the speaker is reached in the movement,

nl = non-low: the lowest level of the speaker is not reached in the
movement,

h = high posttonic part,

f = fall within an utterance, not at a boundary, above non-low,

n

= the configuration is repeated,
- = early timing,
+ = late timing.
The combinations of phonetic features in a falling pitch accent were limited to
the types listed in table 4.9. Note that the difference between types Fl-/Fnl-
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and Fl+4/Fnl+ is t¢ming; unlike rising pitch accents, falling pitch accents can
be discretely different from one another by just one cue: timing.

Differences in posttonic parts in falling pitch accents ending above non-low
within an utterance are hardly audible.

type excursion | timing [ slope lowest level | posttonic part
Fl- (A) large/ | early | steep/ low falling/
normal gradual declination/p
Fnl- (A) | large/ | early | steep/ non-low falling/
normal gradual declination/g
Fl+ (B) large late | steep/ low falling/
gradual declination /g
Fnl+ (B) | large late | steep non-low falling/
gradual declination/g
Fh- (D) | large/ | early | steep/ | low/non-low | high+high level
normal gradual
F*+ (G) | large late | steep | low/non-low high
f-/+ (J) | normal | early/ | steep/ | above non-low varying
late | gradual

Table 4.9: Combinations of phonetic features in falling pitch accents

The falling pitch accents as found in the corpus are represented in figure 4.12.
The aim of the present experiment was to verify this classification and to try
to find a phonetic description for the so-called harmonica pattern (Odé 1986
and section 3.5).

W VW

Figure 4.12: Representation of falling pitch accents as found in the corpus
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4.6.1 Problem

My most important questions for the experiment, assuming that there is a
discrete difference between early and late timing in falling pitch accents which
reach the lowest level of the speaker, were:

1. Is there a discrete difference between falling accents which reach the lowest
level of the speaker and those which do not (low vs. non-low)?

2. Is there a discrete difference between non-low falling accents with early
and with late timing? If there is, is there a further difference between such
accents in final position and in non-final position, that is, in the middle of an
utterance or in the sawtooth pattern (Odé 1986; see section 3.5)?

3. Are falling pitch accents which reach the low or non-low level with late
timing discriminated between on the basis of the size of excursion?

4. Is there a discrete difference between early and late, and between low vs.
non-low in falling accents with a rising posttonic part?

5. Falling accents in the harmonica pattern are connected with the next
accent by a rising posttonic part immediately after the lowest point. The rise
is followed by a pretonic zanos. Nearly every syllable with lexical stress has
a pitch accent in this pattern.

Is there a difference between the falling accents in the harmonica pattern and
other falling accents with a rising posttonic part? If not, which feature(s)
cause(s) the harmonica effect? Is one pitch accent enough to recognize the
harmonica pattern?

4.6.2 Experiment

The experiment was divided into three different tests with the same stimuli,
which were selected from stylized realizations of all types of falling accent that
occur in the corpus (see table 4.9).

The 62 stimuli (spoken by two female and five male voices) consisting of one
or two words, were presented on tape in the original recording. The same
subjects (see section 4.5.2) took the first and second tests.

In test 1 all stimuli were recorded once with a short pause between them.
The task was to indicate in the written text which came with the test where
a shift takes place from one type to another type between two stimuli. In
the first test the shifts between the stimuli were as follows (according to my
classification): .
late/non-low - late/low - early/non-low - early/low - late/low - early/low -
early/non-low - early or late/above non-low - early or late/high - harmonica
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- late/non-low - late/low - late/non-low - early/non-low - early or late/above
non-low - early/non-low.

I expected test 1 to be extremely difficult, especially with different voices in
subsequent stimuli (see section 4.6.4), but it seemed useful to me to verify
whether some of the shifts were audible at all.

In the second test the same stimuli appeared in the same order, but now in
pairs. In the order in which the stimuli in test 2 were presented it was ex-
pected that a shift from one type to another occurs between pairs and within
pairs. A pair (one pair - one voice) consisted of two falling accents of the same
type (similar pair) or of two different types (dissimilar pair). In the dissimilar
pairs the types differed in timing, in the lowest point reached and/or in the
posttonic part.

Subjects had to indicate melodic similarity or dissimilarity of each pair in the
written text.

The third test was performed by another group of 9 trained listeners, all post-
graduate phoneticians or linguists. Their task was to listen to the stimuli as
recorded in the first test but with a longer pause between them and to choose
an appropriate punctuation mark. The words were printed with enough space
left to write down punctuation marks. Subjects had to choose between the
five following marks:

vyl 17

The mark ... had to be used after falling accents that seemed to them to be
realized in non-final position, within an utterance, in an abruptly broken-off
phrase.

It has to be noted that the comma and the exclamation mark are frequently
used in Russian. In contrast to English and Dutch, commas in Russian are
used before practically every clause.

Exclamation marks are frequently used after utterances with a more or less
emphatic accent.

4.6.3 Results

For a better understanding of the results, the data for test 2 are presented
first.

According to my phonetic classification there were 18 pairs with melodic sim-
ilarity and 13 pairs with melodic dissimilarity.

With 7 subjects the maximum score for a similar or dissimilar pair was +7 or
-7, respectively. The maximum score for 18 similar pairs for 7 subjects was
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18x7 = 126. The maximum score for 13 dissimilar pairs for 7 subjects was
13x7 = 91. The results of test 2 are:

- for similar pairs a score of 91 out of a maximum of 126 (18x7) = 72%,

- for dissimilar pairs a score of 75 out of a maximum of 91 (13x7) = 82%.
According to a x? test these results are highly significant: p = < .005.

The subjects did indeed differentiate between similar and dissimilar pairs ac-
cording to my classification. It is not surprising that the dissimilar pairs show
a higher percentage than the similar pairs, since two realizations of one type
of pitch accent are always slightly different. It was a great advantage to work
with the group of highly trained listeners for the first two tests. They were
conscious of the difficulty of classifying speech phenomena. They were also
familiar with the notion of perceptual equivalence (see section 3.4) and knew
what they had to listen to.

There are differences in the scores for individual types of falling pitch accent.
The percentages for the similar pairs are listed below. Again a maximum
score for one similar pair is +7. The score is given per type of falling accent
for the number of similar pairs of that type.

FI-  early/low (3 pairs: 16 out of a maximum of 21) 76%;
Fnl- early/non-low (2 pairs: 11 out of a maximum of 14) 79%;
Fl+ late/low: (3 pairs: 18 out of a maximum of 21) 86%;
Fnl+ late/non-low (2 pairs: 12 out of a maximum of 14) 86%;
Fh-  early, late/high (3 pairs: 13 out of a maximum of 21) 62%;

f-/+ early, late/ (3 pairs: 13 out of a maximum of 21) 62%;
above non-low
F"+ late/high (2 pairs: 8 out of a maximum of 14) 57%.

The score for Fl- is lowered by the fact that one stimulus of one pair was
perceived as an emphatic accent (it has a small zanos) and was therefore in-
dicated by 4 subjects as being different from the more neutral partner of the
pair.

In the first test, the subjects had indicated where a shift was heard from one
type to another type between two stimuli. According to my classification,
such shifts occurred between pairs and within pairs. In half of the 18 similar
pairs a shift in type was marked by one or two subjects in the first test of
the experiment. A correlation between the first test (shift marking) and the
second test (similarity/dissimilarity) can only be given partly, since the first
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test was different from the second test in the presentation of the stimuli.
Moreover, there was frequently a change of voices too. Some subjects told
me afterwards that they had marked a shift at almost every change of voice.
Obviously, in marking shifts the subjects used different perceptual criteria.
It was very challenging, though, to try to find a correlation between shifts
marked within a pair and the pairs marked as dissimilar, since no dissimilar
pair ever missed a shift mark.

The number of subjects who voted for similarity minus dissimilarity in 31
pairs is shown on the x-axis in figure 4.13. For 7 subjects the theoretically
possible extreme values are +7 (7 subjects voted for similarity) and -7 (7
subjects voted for dissimilarity). The number of shift marks actually found is
indicated on the y-axis. The highest score was 5.

The straight line in figure 4.13, the regression line, has a slope of -0.653
(direction coefficient) with an intersection at 4.2 on the y-axis.

The correlation between dissimilarity and shift marks is significantly high
(r = 0.837), despite the fact that not all shift marks (those between pairs)
could be taken into account.

76 -5-4 -3-241 01 2 3 4 5 6 7

Figure 4.13: Correlation between shift marks and dissimilar pairs

A correlation between the first or second test and the third test cannot be
given since the third test, the marking of punctuation marks, differs in its
device from the first two tests.

It is, however, interesting to see how far the two groups “agree” in their
judgments about positions in which the falling accents occur in an utterance.
The results from the third test are listed in table 4.10. Note that for 9
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subjects the total score is 9 marks per stimulus, but some subjects did not
write punctuation marks for all stimuli.
The number of stimuli per type is indicated in the first column in table 4.10.

stimuli | type | . ! , 70 ..
10x Fl- |54x| 3x |15x| 2x | 10x
10x Fnl- | 56x | 4x | 10x| 2x | 14x
8x Fl+ [41x|10x| 7x | 1x | 8x
6x |Fnl+|32x| 1x | 10x| Ox | 11x
10x | f-/+ | 25x | Ox | 27x| 1x |4lx
10x Fh- | 14x | 4x | 18x | 24x | 25x
8x Fr4 | 30x| 2x | 11x | 12x | 15x

Table 4.10: Number of punctuation marks as indicated by 9 subjects for 62 stimuli

The test gives some indication about functional differences between the seven
types, but it is clear that these differences must be investigated further: they
cannot be described simply in terms of punctuation marks.

4.6.4 Conclusion and discussion

For the three tests I had selected stimuli which, according to my classification,
belong to different types of falling pitch accent. The subjects discriminated
between types with sufficiently high significance: the percentages for similar
and for dissimilar pairs, as well as the correlation between dissimilar pairs
and shift marks, give evidence for the correctness of my classification.
However, the subjects were not asked to sort stimuli. And what we would
also like to know is whether stimuli selected by me as realizations of one type
actually are of one type. All 62 stimuli were taken from the seven types I had
found (see section 4.6).

Generally speaking, the results show that every time a stimulus from a type
X was presented, it was indicated as similar to another stimulus of type X or
as dissimilar to a stimulus of type Y. But the percentages for similar types
of stimuli are different for the seven types (see section 4.6.3). On the basis
of those results we may conclude that discretely different types are Fl-, Fnl-,
Fl+ and Fnl+, which confirms my classification.

Less significant are the results for three other types in my classification: types
f-/+, Fh- and F"+. Subjecté were not consistent in their judgments about
these types. Obviously, the stimuli of these 3 types were difficult to interpret.
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Conclusions from the results of the three tests will be drawn by answering the
5 questions about falling pitch accents formulated in section 4.6.1.

The first question has been answered positively in the tests: there is a dis-
crete difference between falling pitch accents which reach and falling pitch
accents which do not reach the lowest level of a speaker. The classification
of F- and F+ into low and non-low is, then, correct. However, the third test
(see table 4.10) does not give any evidence about whether there is a discrete
functional difference between low and non-low for types F- and F+ (see sec-
tion 5.2.3); and if there is, what does the difference consist in?

The second question concerned the difference between Fnl-, Fnl+ and f-/+.
The results show that f-/+ is indeed a discretely different type. In pairs where
Fnl-, Fnl+ and f-/+ were presented in contrast, subjects discriminated be-
tween them.

Another question is how type f-/+ must be described phonetically. There was
not much consensus between subjects about this type in similar pairs. The
stimuli were isolated from utterances, and pitch movements which are isolated
from the middle of an utterance, not at a boundary, are always difficult to
interpret. Depending on the intonational continuation of an utterance, post-
tonic parts after a type f-/+ realization differ considerably, which makes them
all the more difficult to classify.

In the future a further sorting experiment will have to be devoted to types
Fnl+, Fnl- and f-/+, on the basis of which a more detailed description of type
f-/+ can then be given.

The third question, about the size of excursion for F+ accents, can be an-
swered negatively. The 13 stimuli of types Fl+ and Fnl+ have a large ex-
cursion in 8 stimuli and an excursion of about 10 semitones in the other 5
stimuli. The stimuli are not discriminated between on the basis of the size
of excursion. A zanos occurs in 12 of the 13 stimuli. In our examples type
F+ has, on the whole, a large excursion and realizations occur frequently with
a zanos. Test three confirms this description: type Fl+ realizations had the
highest percentage of exclamation marks.

We are left with some problems that require further research: questions 4 and
5 about falling accents with a high posttonic part and about accents in the
harmonica pattern can only partly be answered.

Falling accents with a high posttonic part were discriminated from falling ac-
cents with other posttonic parts (non-low, low, level). But within this type,
Fh-, the subjects indicated differences. There were not many realizations of
this type in my corpus. This does not mean that the type rarely occurs (see
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also section 5.6). I prefer not to answer questions about this type as yet. On
the other hand, it is one of the most clear configurations of pitch movements
in Russian intonation. I have simply been hampered by a lack of examples.
I can only steer on my own compass in order to describe the differences be-
tween type Fh- and the harmonica pattern, F*+, because of the lack of ex-
amples. Type F"+ also has a high posttonic part. The last question concerns
type F"+.

As the name of this type indicates, F"+ is a repeated realization of type F+.
It has a posttonic part that rises till the subsequent zanos preceding the next
falling pitch accent is reached. The last realization in the sequence also rises
in the posttonic part, but not as high as type Fh- and not continuing on a
high level. Type F"+ differs from Fl+ in its posttonic part.

type pretonic part tonic part posttonic part | next syllable(s)

large or normal
Fl+/Fnl + (zanos) late low ¢
low or non-low

large or normal

Fh- varying early high high level
non-low or low
large
Fr+ zanos late high zanos or ¢

non-low or low

Table 4.11: Phonetic specifications of types Fl+, Fh- and F"+

In table 4.11 the three types are contrasted as to their phonetic specification.
If we cut off the posttonic part of Fh- and F"+ we are only left with differ-
ences in the pretonic part and in timing: Fh- would now belong to Fl- and
F*+ to Fl+ or Fnl+. This suggestion must be verified in a future perception
experiment.

In the results harmonicas were indicated as being similar by 3 or 4 out of 7
subjects. However, shift marks did not always occur if a difference was heard.
Subjects were not consistent in their perception of the harmonica. One re-
alization, which differed most from the others melodically according to the
results, was perceived by 7 (out of 9) subjects as a question in the third test.
Summarizing, I would like to outline the present state of the description for
the 7 phonetically different types of falling pitch accent as follows:
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- Further perception experiments are needed in order to describe types Fh-
and F"+.

- Differences between realizations of f-/+ were indicated by the subjects. But
I believe that there exists only one type of falling pitch accent with normal
excursion, with varying timing and posttonic parts, which does not reach the
non-low reference level as the lowest point.

It occurs mainly in the middle of an utterance and in the sawtooth pattern,
not at a boundary.

- Types Fl-, Fnl-, Fl+ and Fnl+ have been established. If future experiments
about the function of these 4 types show that there is (as I expect) no dis-
crete functional difference between low and non-low for these types, they can
simply be described as F- and F+.
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Chapter 5

Perceptually relevant features of
Russian pitch movements

5.1 Introduction

In this chapter the perceptually relevant features of Russian pitch movements
will be described on the basis of the classification and the outcome of the
perception experiments described in chapters 3 and 4.

In the present chapter the descriptions of perceptually relevant features apply
to Russian spontaneous and prepared speech, though the descriptions may
equally well correspond to perceptually relevant features of pitch movements
in other languages. The aim of describing perceptually relevant features of
Russian pitch movements is to clarify the use of terms which are indispens-
able for a perceptual description of intonation and which are not always self-
evident.

5.2 Excursion

The ezcursion of a perceptually relevant pitch movement indicates the size of
an interval. The begin and end frequency of an excursion is usually given in
hertz if the absolute pitch level has to be indicated. The excursion is presented
in semitones if the size has to be given relative to other excursions. Data in
hertz show the exact point in the fundamental frequency domain, whereas
data in semitones give no information about this point.

The actual excursion is measured from the begin frequency to the end fre-
quency in a given perceptually relevant pitch movement. Excursion is also
measured from the end frequency of the movement to the lowest frequency of
a given speaker, because movements with perceptually the same excursion are
movements which reach the same end frequency in semitones relative to the
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lowest level (see section 5.2.2). The highest and lowest frequencies indicate
the register in which pitch moves. The range of the register is speaker-specific.
First, the register and the reason for measuring the excursion from two dif-
ferent levels will be discussed in sections 5.2.1 and 5.2.2.

5.2.1 Register

The register of a speaker or singer is the melodic range within which pitch
moves on a scale between high and low. The register is usually divided into
three modes: the vocal fry, the modal register and the falsetto (Hess 1983).
Other names for vocal fry and falsetto can be found in the literature.
According to Hollien (1972), the modal register is acoustically and physio-
logically well described and identified on the perceptual level. Since in the
data of the corpus almost all pitch movements are in the modal register, the
other registers will not be discussed here. The modal register (...) includes
the range of fundamental frequencies that are normally used in speaking (...)”
(Hollien 1974: 126). For male voices the modal register has a range of 75-500
hertz, and for female voices 130-750 hertz (Hollien 1974: 130).

In some of the fragments of the corpus there are examples of pitch movements
which end in the vocal fry. The acoustic characteristics of speech produced in
the vocal fry are probably responsible for the fact that it is sometimes very
hard to stylize pitch in this register, though the pitch level can be perceived
very well.

For the present research the modal register (henceforth: register) is estab-
lished for each speaker with a further subdivision into high and low, on the
basis of the perceptually relevant pitch movements in the corpus. This sub-
division is necessary because there is a difference between rises which have
their highest point high in the register and those with their highest point low
in the register. But there is no audible breakpoint between high and low in
the register in the voice quality.

A hearer can give a correct indication of the position in the register where the
voice of a speaker is situated, despite the fact that the range varies with each
speaker. A few utterances, maybe even a few seconds of speech, spoken by an
unknown voice, seem to be enough to establish the register of the speaker. To
my knowledge there is no experimental evidence for this phenomenon, though
a certain degree of consensus about it appears to exist among phoneticians.
Summarizing, in my classification the register of a speaker is the melodic
range within the modal register in which pitch moves. Roughly speaking, the
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register covers the range within the modal register from the lowest level up
to about 10 semitones (low in the register, normal excursion) and from about
10 semitones above the lowest level to the highest level (high in the register,
large excursion), which varies up to 23 semitones for each speaker.

5.2.2 Actual and relative excursion

In the specification of phonetic data for every speaker (chapter 8) the excur-
sion is given in semitones.

Two movements of two different speakers cannot be compared with each other
on the basis of data indicated in hertz. On the other hand, if data are given
in semitones of only the actual excursion, we do not know where the end fre-
quency of the excursion in the movement is situated in the register. )
For a pure comparison of the excursions of two movements, two different’
sorts of data must therefore be known: the excursion of the actual movement
and the location of the movement with respect to the lowest level of a given
speaker. In the perception of pitch, listeners actually do the same: the lowest
level of a speaker is always virtually present at any moment of speech as a
reference level. :
For example, a rise with a begin frequency of 110 hertz and an end frequency
of 184 hertz has an excursion with a size of 9 semitones. In the example
the size of the actual excursion of the rise is 9 semitones, but if the lowest
level of a speaker is, say, 65 hertz, the rise starts 9 semitones above 65 hertz.
Measured from the lowest level the excursion is 18 semitones. This is a fairly
large excursion, with an end frequency high in the register. The perceptually
relevant rise has thus started at a level that lies about 9 semitones above the
lowest level of the given speaker.

The excursion has not been measured from a declination line, since in the
corpus declination is observed only incidentally. The perception experiments
do not show that the excursion of pitch accents is perceived with respect to a
declination line. See also section 5.4.1.

A falling movement with an actual excursion of, say, 8 semitones which reaches
the lowest level of the given speaker is not the same as a falling movement
with an actual excursion of 8 semitones which does not reach the lowest level
of that speaker: the two movements belong to different types of pitch accent.
Rising and falling pitch movements ending in different positions in the register
are presented in figure 5.1.

The first rise has an actual excursion of 9 semitones measured from the lowest
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8 ST
0 ST o-sx

Figure 5.1: Rising and falling pitch movements high and low in the register

level. The second rise has an actual excursion of 9 semitones measured from
the begin frequency of that rise. The third rise has an actual excursion of
18 semitones measured from the lowest level. The first rise ends low in the
register, the second and third rise end high in the register. Nos. 2 and 3 are
perceptually equivalent and cluster.

The first fall with an actual excursion of 8 semitones does not reach the lowest
level; the second fall has an actual excursion of 16 semitones and reaches the
lowest level, the third fall has an actual excursion of 8 semitones and reaches
the lowest level. The second and third fall both reach the lowest level: they
are perceptually equivalent and cluster despite their different actual excur-
sion.

Finally, it would be wrong to call an excursion small in contrast to large: in
my classification pitch accents with a normal excursion have an interval of up
to 10 semitones, which is not particularly small in e.g. Dutch, but normal in
Russian. The indication small suggests a smaller size.

5.2.3 Reference levels for rising and falling pitch movements

The reference levels for rising and falling pitch movements are defined on the
basis of the register.

With the low reference level I indicate the lowest level of a given speaker, that
is, the lowest frequency measured in types Fl- and Fl+. Exceptions made by
a given speaker, such as falling movements ending in the vocal fry, far below
the lowest level in other falling movements, are disregarded in determining
the low reference level.

With the high reference level I indicate the highest level of a given speaker,
that is, the highest end frequency measured in rising movements. Again,
exceptional cases were not used for the definition of the high reference level.
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The borderline dividing the register into high and low is drawn between the
high and low reference levels. This borderline varies for each speaker. In
figure 5.2 this line is therefore dashed.

high reference level

low reference level

Figure 5.2: Reference levels for rising and falling pitch
accents

In the overview with averaged phonetic data of types of pitch accent (chap-
ter 6) we will see that rising pitch accents ending high in the register often
have an early timing and a steep slope. Low in the register rising pitch accents
occur in all possible combinations of timing and slope.

In the process of stylizing rising Fy curves it was observed that great precision
with respect to timing and slope was required high in the register. Low in the
register the limits of tolerance within parameters, in the process of stylizing,
were considerable.

5.3 Timing

Timing indicates the position at which the highest point for rises and the
lowest point for falls is reached with respect to the vowel onset of the a.ccented

P ok

onsets is as follows. By listening to a previous or following fragment of some
tens of milliseconds at intervals of 10 milliseconds forward or backward, and
by looking at the gain and waveform displayed on the screen, I decided I had
found the vowel onset:

- where the preceding consonant was no longer clearly audible, and

- where the vowel in isolation perceptually had not lost any of its quality as
compared with the vowel in its phonetic context.

In the corpus in part II the vowel onset is indicated with a dash on top of
the stylized contour (see chapter 7). In the Fy curve we can now see to what
extent the pitch movement is completed at the vowel onset.

93



5.3.1 Early and late timing

If the highest point of a rise is reached near the vowel onset, i.e. the rise takes
place before the vowel onset, the timing is called early. If the highest point of
a rise is reached near the end of the accented vowel, i.e. much later than the
vowel onset, the timing is called late. If the vowel onset is in the middle of a
rising pitch movement, the movement can be manipulated and shifted forward
or backward in order to find out whether the timing is perceived as early or
late, by listening to and comparing the manipulation with the original. Early
and late timing are determined for falling pitch movements in the same way.
The timing in falling pitch movements is called early if the lowest point of the
fall is reached near the vowel onset, i.e. the fall took place before the vowel
onset. The timing in falling pitch movements is called late if the lowest point
is reached near the end of the accented vowel, i.e. much later than near the
vowel onset. Figure 5.3 shows early and late timing for rising and falling pitch
movements. The dash indicates the vowel onset. It should be noticed that
the exact location of movements, both with early and with late timing, may
vary: it depends, for example, on the type of consonant (Hill and Reid 1977).
Therefore, data as to the duration of (part of) the accented vowel before, near
or after the end frequency of a pitch movement are not given. For all accents
it has been determined perceptually whether timing was early or late.

early ' late

1 late early

Figure 5.3: Early and late timing in rising and falling pitch movements

As a distinctive feature for the perception of pitch accents, timing has been
discussed in chapter 4. It is the only feature that distinguishes between the
falling accents Fl-, Fnl- and Fl+, Fnl+.
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5.4 Duration and slope

It seems that the duration of pitch movements is not an independent dis—\
tinctive feature in Russian intonation, in the sense that pitch accents are |
distinguished on the basis of duration alone.

The duration of a perceptually relevant pitch movement is usually indicated
in terms of milliseconds measured from the beginning of the perceptually rel-
evant pitch movement till the end. The duration of a perceptually relevant
pitch movement, together with excursion, establishes the slope of a movement:
by determining the duration and the actual excursion in the perceptually rel-
evant pitch movement the slope can be calculated in terms of semitones per
second.

I call a slope gradual at a value of about 70 semitones per second or less and
steep at a value of about 70 semitones per second or more (figure 5.4), but
values for steep or gradual slope vary considerably among speakers. Varying
values are given in chapter 6.

~

Ste e

Figure 5.4: Steep and gradual slope

Slope is not an independent distinctive feature in Russian intonation. How- -
ever, in combination with timing and/or the posttonic part it can be signif-
icant for the differentiation of types of pitch accent. For instance, type Rh-,
which usually occurs with early timing and steep slope, may also occur with
early timing and gradual slope. With gradual slope the high posttonic part
continues on the high level reached in the tonic part without any declination
(see section 4.2 and 5.6.2). But if the posttonic part is high, the timing late
and the slope gradual, the movement is a type Rm+ realization. So_slope
alone is not a distinctive feature. In figure 5.5 an example is given of two
realizations of Rh- and one realization of Rm+. The vertical dash indicates
the vowel onset.

A further characteristic of slope is its property of lending emphasis. If a
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Rh- Rm+

Figure 5.5; Two realizations of Rh- and one realization of Rm+

movement has a large excursion, late timing but a steep slope the syllable will
be perceived as more salient than if the slope of the movement were gradual.
An example is stimulus no. 19 in the sorting experiment (section 4.2).

If in a falling pitch accent Fl+ the actual fall starts much later than the vowel
onset and the slope is steep, the pitch accent is more emphatic than if the
slope were gradual. An example is given in figure 5.6.

1
1
1
1
t
'
1
'
1

Figure 5.6: A steep slope lending emphasis in a type
Fl+ realization (the dashed line indicates the vowel
onset)

The slope in a gradually falling or rising movement must not be confused
with the slope of, respectively, declination and inclination over a number of
syllables in an utterance (see section 5.4.1).

5.4.1 Declination and inclination

Slope has been described as one of the phonetic features in perceptually rel-
evant pitch movements. The perceptually relevant pitch movements are con-
nected by non-prominence lending pitch movements if no melodic boundary,
pause (see section 5.7) or reset (see section 5.4.2) occurs. Depending on the
type of pitch accent, pitch falls or rises over a number of unaccented syllables
to the next pitch accent. If the posttonic part after a pitch accent is a distinc-
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tive feature of the realized type, pitch moves from that part to the next pitch
accent or to the pretonic part of the next pitch accent (see section 5.6.4). The
slope in the connecting non-prominence lending pitch movements depends on
the number of syllables between two pitch accents, on the turning point in
the connecting non-prominence lending pitch movements (see section 5.6.4)
and sometimes on the occurrence of microintonation.

However, there are other phenomena that influence the slope of movements
over a number of unaccented syllables in an utterance.

As in other languages (i.e. English, Dutch, German) in Russian it has been
observed that fundamental frequency tends to decline in the course of an
utterance. This well-known phenomenon, called declination, has been widely
discussed in the literature on intonation, so the discussion will not be repeated
here. My description of declination is based upon 't Hart, Collier, and Cohen
(forthcoming).

In the course of an utterance the subglottal pressure P, decreases. The de-
crease of P, is a physiologically determined phenomenon. With the decrease
of P,, the rate of which can be controlled by the speaker, the Fo declines.
For longer utterances the decrease will be slower than in shorter utterances:
the speaker influences the slope of declination, that is, declination can be
restrained. In connecting non-prominence lending movements Fq declines by
itself and the speaker controls the extent of this decline, depending on the
length of the utterance.

Non-prominence lending movements that are rising have another physiological
nature: inclination. Inclination, unlike declination, is a voluntary physiologi-
cally determined phenomenon.

In order to make pitch rise or fall, the laryngeal muscle cricothyroid (CT) con-
tracts or relaxes. As the CT activity increases, pitch rises; continued activity
keeps pitch high; as the CT activity decreases, pitch falls (Collier 197 5).
The subglottal pressure decreases in the course of an utterance in falling move-
ments as well as in rising movements. But, roughly speaking, by overruling
the P, decrease by means of sufficient CT contraction a speaker achieves ris-
ing movements. As the CT relaxes pitch falls again; the relaxation of the
CT contributes to the decline of Fo. This phenomenon is discussed in Collier
(1987).

Declination has been described as the tendency of Fy to float down gradually
over the course of an utterance. In spontaneous speech, however, declination
is not always found (e.g. Umeda 1982). In the corpus, declination is indeed
absent in large parts of the excerpts in spontaneous speech. Moreover, it
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is also often absent in prepared speech. The absence of declination in large
parts of the corpus and other evidence from the perception experiments do
not justify a description of pitch accents as superposed on a declination line.
At a glance it can be seen that in the speech of, for instance, Vysockij (see
chapter 10), declination is almost absent. In the two examples in figure 5.7
the difference between utterances which show declination and those that do
not is clearly visible.

(a) nu pravda Zivymi uZe ne edjat
500
400
300
'54? 200
o
uw
100 /\/\/\/_
0.0 0.4 0.8 1.2 1.8 2.0
t(s)
(b) ja vse vremja %du tebja ja ne mogu tak nu ty ponimaes’
500
400
300
E 200
the
100
wo.o 0.8 1.2 1.8 2.4 3.0
t (s)

Figure 5.7: Two utterances with (a) and without (b) declination

An interesting issue is whether there is any correlation in spontaneous speech
between the tendency never to reach the low reference level in order to keep
the hearer listening and the absence of declination. Though an important
question, it was beyond the scope of this book.
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5.4.2 Reset

In an utterance an upward or downward jump in Fy is frequently observed.
The pitch movement is broken off and a new (sequence of) pitch movement(s)
starts at another pitch level. The two movements are not connected in the
way described in section 5.4.1. For such a jump, which is called declination
reset or simply reset, no degrees of slope are given, since a reset is not a
movement. Resets occur frequently in the corpus.

videt’sja potom ne videt’sja

K/”//\/

g 858

Fo (Hz)

o8

.0 0.3 0.6 0.9 1.2 1.5
t (s)
net my s toboj iz raznych plemen Valja
500
400
00
R / - |
i /\/\_,\
80
0.0 0.7 1.4 2.1 2.8 3.5
t (s)

Figure 5.8: Upward and downward resets in two utterances

An upward reset is realized in various positions. For instance, if a speaker
has reached a low level too early, a reset is needed. In spontaneous speech a
reset often occurs in elliptic utterances, after humming and hawing or after
hesitations. In the middle of an utterance, e.g. when the speaker suddenly
remembers something, a reset can also be found.

A reset occurs downward, for instance, when a speaker says something “be-
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tween brackets”. In afterthoughts and in parentheses the same downward
reset can be observed. After brackets, an afterthought or a parenthesis an
upward reset will follow again. Pitch movements in a parenthesis or in an
afterthought are usually realized in a reduced span.

In figure 5.8 an upward and a downward reset are presented. The resets are
indicated with an arrow.

5.5 Pretonic movements

5.5.1 Perceptually relevant pretonic movements

Pitch movements in pretonic syllables affect the perception of pitch move-
ments in a number of ways.

For example, a pitch movement in the tonic syllable can be a continuation
of a movement in the pretonic syllable. If the pitch movement is perceived
as taking place entirely in the tonic syllable, the pretonic and tonic syllables
must be considered together as one perceptually relevant unit (see fig. 5.9).
More examples can be found in section 3.2.

u nas v plemeni edjat ljudej Zarenymi

g g4¢8

Fo (Hz)
\/

o8

.0 0.5 1.0 1.5 2.0 2.5
t (s)

Figure 5.9: A pitch accent realized in the pretonic and tonic syllables

Pitch movements which take place either in the pretonic or in the tonic syl-
lable, or in both, and which are perceptually equivalent, are classified as one
type of pitch accent.

If the direction of the pitch movement in the pretonic syllable is different
from that in the tonic syllable, the pitch movement in the pretonic syllable
makes the pitch movement in the tonic syllable more salient. An example is
presented in figure 5.10.
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a est’ takie dikari

§ 28

Fo (Hz)

100 \/\M

.0 0.3 0.6 0.8 1.2 1.8
t (s)

o8

Figure 5.10: A pretonic movement which makes the tonic movement more salient

5.6.2 The zanos

Within the category of pretonic movements the zanos (Kuznecova 1960: 47)
has a special place. A zanos is a small and usually steep rise in the pretonic
syllable, a set-up (up-beat) before a fall, which provides the possibility of
realizing a large excursion in the falling pitch movement (see fig. 5.11).

iu vas edjat %arenymi no

Fo (Hz)
8 888

]

80
0.0 0.4 0.8 1.2 1.6 2.0
t (s)

Figure 5.11: A zanos in the pretonic rising movement and in the plateau before a falling
movement

A zanos is a separate pretonic movement; it does not have the property of
changing a falling pitch accent into another type. The falling accent with a
zanos is usually, but not necessarily, a final fall. A zanos occurs within one
word, on a preposition or elsewhere over a word boundary. The occurrence of
a zanos over a word boundary probably implies that the two words belong to
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the same prosodic group. A zanos is perceptually interpreted as the above-
mentioned small and steep rise, even in cases in which pitch is acoustically
level in the zanos.

5.6 Posttonic parts

In the present section the last of the perceptually relevant features of pitch
accents will be discussed. The set of features needed for a perceptual descrip-
tion of Russian intonation will then be complete: the excursion (register),
timing and posttonic part.

The posttonic part in a configuration of pitch movements is an (independent)
distinctive feature in Russian intonation. Some types of pitch accent are dis-
tinguished from one another on the basis of only the posttonic part. If in such
cases the posttonic part were cut off, the type of pitch accent would not be
recognizable.

Tonic parts are described in terms of rising and falling movements. Posttonic
parts are described in terms of the level, that is: the end frequency between
the high and low reference level that is reached in the posttonic part.

The description of posttonic parts is based on the results of the perception
experiments discussed in chapter 4.

In section 5.6.1 the posttonic levels that have been found to exist will be de-
scribed. In sections 5.6.2 and 5.6.3 the posttonic movements, the limits of
perceptual tolerance within the posttonic parts and compensation strategies
will be discussed with examples.

5.6.1 Reference levels for posttonic parts

After rising pitch accents the following posttonic levels are distinguished:

- high level;

- midfield;

- low level.

After falling pitch accents the levels that have to be distinguished are:

- high level or midfield;

- non-low level;

- low level.

Pitch accents also occur without posttonic parts. A full picture, with posttonic
levels indicated in the range between high and low after rising and falling pitch
accents, is given in figures 5.12 and 5.13.
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| high level
midfield

' low level

Figure 5.12: High, middle and low level after rising pitch accents

| high level

\ midfield
I non-low level
|low level

Figure 5.13: High, middle, non-low and low level after falling pitch accents

Schematically the posttonic levels after rising and falling pitch accents are
presented in figure 5.14.

Finally, movements in the syllables after perceptually relevant posttonic parts
do not belong to a given type of pitch accent, except for type Fh- (see ta-
ble 4.11). Pitch movements which connect pitch accents will be discussed in
section 5.6.4.

5.6.2 Posttonic parts after rising pitch accents

A high level posttonic part occurs after rises with a large excursion. After
the accented syllable, pitch continues (with some declination) essentially at
the same level as the highest point in the accented syllable. In a type Rh-
realization the declining posttonic movement or level does not reach a point
below a non-high level (see below). An example is given in fig. 5.15.

The high level and the midfield are separated from each other by the non-
high level. The non-high level indicates the borderline in the posttonic part
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high level

midfield

non-low level
low level

Figure 5.14: Posttonic levels

-~ Ja ved’ zabyla &to mne ne vosemnadcat’ i da¥e ne dvadcat’ vosem’
p=)

500
- U
E =0 W%‘/\
o
.
100
)
0.0 0.6 1.2 1.8 2.4 3.0

t (s)

Figure 5.15: The posttonic high level of type Rh-

between two discretely different types of pitch accent: Rh- and Rm-/Rm+.
The posttonic non-high level for types Rh- and Rm-/Rm+ is presented in an
example in figure 5.16.

A posttonic movement in a realization Rm- always reaches a point which is
situated below the non-high level, and in a realization Rm+ on or below the
non-high level. Type Rh- always reaches a point situated above the non-high
level.

The middle posttonic part or midfield is not a level. It is a range between
high and low which is defined by the non-high level and the non-low level.
Questions about the posttonic middle part were the issue in e.g. the triadic
experiment (section 4.4). Posttonic movements in realizations of type rm-
/rm+ always end in the midfield. '
In figure 5.17 some examples are given of posttonic movements which end in
the midfield.
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l high level

/ : /\ /\\ I non-high level

q‘? b‘& midfield
-4 é"’

Rb- Ren-/Rmt Reo- /Rt | low level

Figure 5.16: Types Rh- and Rm-/Rm+ and the posttonic non-high level

/x /< midfield

Rm-/Rm+ rm-/rm+

Figure 5.17: The posttonic midfield of types Rm-/Rm+ and rm-/rm+

The posttonic low level occurs in the configuration Rl- and rl-/rl+. The post-
tonic movement reaches a point on or below the non-low level. Compared with
other posttonic movements, the slope is steep. The examples in figure 5.18
show the differences for the two types.

Types of rising pitch movements without a posttonic part occur both high
and low in the register. Types Rh- and Rl- are neutralized in type Rg-. Even
without a posttonic part type Rm-/Rm+ is audibly different from type Rg-.
In the former type a beginning fall was sometimes already perceivable in the
accented syllable itself. Types of rising pitch accent also occur without post-
tonic part low in the register. However, it makes no sense to speak about
neutralization between high and middle low in the register, since posttonic
high does not exist low in the register. There were not enough examples of
type rl-/rl+ to enable anything to be said about neutralization for this type.
Examples of rising pitch accents without a posttonic part high and low in the
register are presented in figure 5.19.
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| high level

| non-low level

A} .
[\ Ay
Ly A

\ Y

| low level

Figure 5.18: The posttonic non-low and low level of type RI- and type 1l-/rl+

high register
// / / low register

Figure 5.19: Posttonic ¢ high and low in the register

The posttonic movements after rising pitch movements may vary within cer-
tain limits of perceptual tolerance. These limits and some compensation
strategies will be demonstrated in the following examples.

If the timing is early and the slope steep in a type Rm- realization, the post-
tonic part will fall to a lower point than the non-high level and the slope of the
posttonic movement will be steeper than just declination, probably in order
to avoid confusion with Rh-.

If the timing is late, the slope steep or gradual, and the posttonic part level
(type Rm+), no confusion will occur with Rh-, because the latter always has
early timing.

Realizations of types Rm+ and rm+ may reach a point below the non-low
level. Realizations of types Rm- and rm- may not end below the non-low level:
if the posttonic movement reached the low level, these configurations would
be realizations of types Rl- and rl-.

Sometimes a type Rl- or rl-/rl+ realization is soon followed by another pitch
accent and there is no “time enough” for the posttonic movement to come
down completely. In such cases a compensation in other features can be ob-
served, e.g. the posttonic movement may have a steeper slope than usual.
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The different posttonic levels will now be presented in another way. The pic-
tures below indicate to what extent the posttonic movements may vary and
for what types they may not.

Imagining the tonic and posttonic movements as two sticks hanging on a
drawing pin, the angle between the two sticks is fixed for Rh-, Rl- and rl-. For
Rm-/Rm+, rm-/rm+ and rl+ it is not fixed. In figure 5.20 the angle is fixed.

Figure 5.20: Limits of perceptual tolerance for types Rh-, Rl- and rl-

The first picture shows type Rh-. If the left-hand stick is pushed to the left,
the slope becomes gradual and the “posttonic” stick reaches a lower point.
If the posttonic stick had reached a point below the non-high level the type
would have been changed into an Rm- realization, as shown in figure 5.21.
The first picture in figure 5.20 indicates the limits of perceptual tolerance for
Rbh-.

In the second picture a realization of type Rl- is presented with a posttonic
movement that reaches the non-low level. The angle is fixed. If the left stick
is pushed to the left the slope in the tonic movement becomes more gradual,
but the posttonic movement is steeper and reaches a lower point. This is the
compensation for the gradual slope. Note that timing in the pictures is not
affected: the drawing pin hangs on the same spot.

For a realization of type rl- in the third picture the same modification has
been made as for the realizations of type Rl- in the second picture.

In figure 5.21 the angle is not fixed. The sticks can move to and fro.

A type Rm- realization can have the same rise (early) as a type Rh- realization.
The difference is then heard in the part after the rise. The dotted lines in the
picture indicate how far the sticks can swing independently without causing
confusion with the realizations of types presented in figure 5.20. The limits of
perceptual tolerance are so large that the drawing pin can move, which affects
the timing of the movement. The posttonic movements in the picture reach
different points in the midfield and show in what cases they can even reach a
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L__.Jd

Figure 5.21: Limits of perceptual tolerance for types Rm-/Rm+ and rm-/rm+

point below the non-low level. The picture indicates the limits of perceptual
tolerance for the posttonic movements of realizations of types Rm-/Rm+ and
rm-/rm+.

One possible realization of Rm+ is not indicated in picture 5.21: Rm+ with
level posttonic part (see figure 5.5). In this case the slope must be gradual.

5.6.3 Posttonic parts after falling pitch accents

After the accented syllables of types Fl- and Fl+, pitch continues in the post-
tonic movement on the low level. After the accented syllables of types Fnl-
and Fnl+, pitch continues on the non-low level.

Examples are given in figure 5.22.

\\—\\\—‘ non-low level
\ \

low level

Figure 5.22: Posttonic low and non-low level after types Fl-, Ful-, Fl+, and Fnl+

There is a perceptual difference between falling pitch accents which do and
do not reach the low level. This difference has already been indicated in the
names of the types.
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If the non-low level is reached in the accented syllable, but pitch falls in the
posttonic part to the low level, it is perceived and classified as a type FI
realization. If pitch in the posttonic part continues on the non-low level and
does not reach a point below this level it is a falling accent of type Fnl.
Falling pitch accents of type f-/+ are situated above the non-low level in
the tonic and in the posttonic part. The posttonic movement after a type
f-/+ realization usually rises to the next pitch accent, for instance, in the
sawtooth pattern. But if the posttonic movement continues to fall after a
type f-/+ realization it does not reach a point below the non-low level. The
posttonic part reaches a point that lies in the midfield. Posttonic parts after
falling movements do not use the whole range of the midfield in the same way
as posttonic parts after rising pitch movements. Rising posttonic movements
after falling pitch accents of type f-/+ do not have a steep slope.

Falling pitch accents of type Fh- have a rising posttonic movement (usually
with a steep slope), which is the distinctive feature of this type as compared
with Fl-. The posttonic movement reaches a high point in the midfield and
pitch continues on that level in the next syllable(s), or the posttonic part
reaches that high point in a gradually rising movement.

As compared with the high level in the posttonic parts after rising pitch
accents, the high level after falling pitch accents is situated on a lower level
in the range between high and low. But since it has only to be distinguished
from rising posttonic movements after realizations of type f-/+ it has been
called high level.

The posttonic part after falling pitch accents of type F"+ reaches a high level,
but pitch does not continue on the high level in the following syllables as it
does after type Fh-. After the posttonic high level a zanos occurs and the
next type F"+ realization will follow. The last realization in a sequence of
type F"+ always shows a rise in the posttonic part, but that rise does not
reach a point as high as after a type Fh- realization.

If the posttonic part after realizations of type F"+ and type Fh- is cut off the
two types are not neutralized.

Without a posttonic rising movement, type F*+ probably belongs to a type
Fl+ or Fnl+; type Fh- without posttonic part would now belong to a type
FI- or Fnl- (see section 4.6).
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5.6.4 Turning points

Pitch accents are connected by non-prominence lending pitch movements.
Non-prominence lending movements continue to a following pitch accent or
to a turning point in between two pitch accents.

At a given point between pitch accents which are not separated by a reset,
a pause or a silence, the non-prominence lending pitch movement after the
last accent turns into a non-prominence lending pitch movement to the next
accent. The position of the turning point or boundary between two accents
determines the slope of the preceding and following connecting movements.
In figure 5.23 two turning points are presented.

In the first example the turning point is situated closer to the second pitch
accent than to the first pitch accent. As a consequence, the slope of the
connecting movement is more gradual, and the slope of the second pitch accent
is steeper.

In the second example the turning point is situated farther away from the
second pitch accent. The slope in the connecting movement after the first
pitch accent is steeper, the slope of the second pitch accent is more gradual.

VAR SN
/N

Figure 5.23: Turning points between two pitch accents

Perceptually it is not acceptable to disregard differences in the position of the
turning points. It is probably linguistically relevant to know which connecting
non-prominence lending movements belong to which pitch accent. In other
words: how are words grouped together prosodically and semantically? This
linguistic issue has not been tackled in the present research, but the position
of the turning points can be seen in the corpus.
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5.7 Types of boundaries

A boundary separates streams of thoughts and indicates which pitch move-
ments, including the non-prominence lending movements, belong to the pre-
ceding pitch accent and which to the next pitch accent.

A prosodic boundary, which is usually not only defined by pitch but also by
the temporal organization (De Rooij 1979) and which is important for the
semantic organization of an utterance (Keijsper 1984), does not necessarily
coincide with a syntactic boundary.

ponimaes’ v moej %izni dva zanjatija ¥dat’ tebja kogda ty prichodi¥’

- ]
400
= PR |
- 1
e
100
s00.0 0.5 1.0 1.5 2.0 2.5
t (s)
nakonec uprekat’ tebja za to &o priglos’ dolgo zdat’
500
400
= N .
L
100
”0.0 0.5 1.0 1.5 2.0 2.6
t (s)

Figure 5.24: Boundaries within and at the end of utterances

Types of boundaries are: a silence, a hesitation or a pause within or at the
end of an utterance, a reset, and a turning point between two pitch accents.

The end and the beginning of a stream of thoughts can be marked intona-
tionally. In spontaneous speech a stream of thoughts can suddenly be broken
off. The speaker has not found a way to compensate for and correct the in-
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terrupted intonation contour; the unexpected end of the stream of thoughts
has not been anticipated intonationally. Sometimes a declination reset occurs
at such interruptions.

Examples of boundaries within and at the end of an utterance are presented
in figure 5.24.

A silence is the absence of vocalization; it can occur at a boundary and within
an utterance. In the stylized pitch contours the line is interrupted at a silence
(see chapter 7). In figure 5.25 the gain and waveform are also plotted in order
to show the silence.

5000

s A T

;
!

uv
!
I
|

500
400
300
g 200
° Ja ja a )
100 —_— —
%0
0.0 0.4 0.8 1.2 1.6 2.0
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Figure 5.25: A silence within an utterance

A silence is easy to determine: the waveform is interrupted.

Pauses and hesttations are found frequently in the spontaneous texts. Pauses
and hesitations can be filled with humming and hawing (indicated with “gm”
in the texts) or vowel-lengthening (not indicated in the texts). Unfilled silent
pauses and silent hesitations occur within an utterance of one speaker and
may be preceded or followed by humming and hawing; they are indicated
with an interruption in the stylized pitch contour in chapter 10 and an ellipsis
(-..) in the text in chapter 9. Some examples of filled and unfilled pauses and
hesitations are given in figure 5.26.
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Figure 5.26: Filled and unfilled pauses and hesitations within an utterance
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Figure 5.27: A declination reset preceded by an unfilled pause
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A declination reset is sometimes preceded by an unfilled pause (absence of
vocalization). A reset cannot be interpreted as a connecting pitch movement
in the contour and stylized pitch contours are therefore interrupted at a reset
(see chapter 7). An example is presented in figure 5.27.

An example of a turning point as a type of boundary is presented in sec-
tion 5.6.4.

114



Chapter 6

An overview of averaged phonetic
data

In this chapter an overview of averaged phonetic data from the corpus is pre-
sented in tables with types of rising and falling pitch accent, which result
from classifications of texts by individual speakers (chapter 8), experiments
(chapter 4) and perceptually relevant features of Russian pitch movements
(chapter 5). First, the average values for all types of pitch accent for each
speaker will be given with maximum and minimum values between brackets.
Next, the average values for all speakers will be presented, i.e. the average
of averages. Note that the averages abstract away the differences between
various realizations. The types of pitch accent will be illustrated with pic-
tures. An explanation of the abbreviations used in the tables can be found
in sections 4.5.5 and 4.6. The names of features of pitch accents have been
discussed in chapter 5.

6.1 Rising pitch accents

On the basis of the outcome of average values given in the tables, the average
register and reference levels for rising pitch accents can be defined as follows:
high register: 11-21 ST;

low register: 0-11 ST;

high reference level: 21 ST;

low reference level: 0 ST;

midfield: above 4 ST (see also section 8.1).

The excursion is always measured from the low reference level, irrespective
of the actual excursion (see section 5.2). The slope is always measured from
the begin to the end frequency in the actual perceptually relevant rising pitch
movement. As a rule, types of rising pitch accent indicated with the sign - have
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early timing. Realizations of these types with late timing will be commented
upon in chapter 8. Data as to early and late timing are not given in the tables,
but the percentage of deviating cases has been indicated (see also section 5.3).
In the last table, table 6.8, all features are summarized for all speakers in the

corpus.
register
speaker low register in ST | high register in ST
Pokrovskij 0-11 11-23
Kukol’s¢ikova | 0-12 12-27
Denisov 0-10 10-17
Cvetkova 0-10 10-17
Panasjuk 0-12 12-24
Asinovskij 0-12 12-20
Reporter 0-12 12-20
Gorbatev 0-13.5 13.5-20
Okudzava 0-10 10-20
all speakers | 0-11 11-21
Table 6.1: Register
type Rl-
speaker plateau in ms excursion in ST | slope in ST/s | timing
Pokrovskij 70 (60-80) 21 (18-23) 100 (48-169)
Kukol’s¢ikova | 52 (20-80) 21 (17-24) 6 (57-92)
Denisov 0 (50-70) 15 (13-16) 6 (63-39)
Cvetkova 4 (50-140) | 13 (10-16) 7 (181-131)
Panasjuk 7 (30-80) 19 (16-24) 1 (45-190)
Asinovskij 60 15 (10-20) 1 (35-88)
Reporter 72 (40-110) 17 (15-19) 4 (24-129)
Gorbakev 40 17 54
Okudzava | 40 17 (16-18) 116 (45-191)
all speakers | 60 17 76 early 89%
(40-84) (13-21) (54-116) late 11%

Table 6.2: Type RIl-
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type Rh-

speaker excursion in ST | slope in ST/s| timing
Pokrovski) | 20 (17-21) 72 (45-115)
Kukol’stikova | 18 (16-20) 55 (16-64)
Denisov 16 (13-17) 35 (21-52)
Cvetkova 15 (13-17) 69 (57-81)
Panasjuk 20 (16-23) 120 (82-151)
Asinovskij
Reporter 17 (13-20) 59 (43-119)
Gorbacev 15 (13-18) 110 (66-166)
OkudZava
all speakers |17 74 early 95%

(15-20) (35-120) late 5%
Table 6.3: Type Rh-
type Rg-

speaker excursion in ST | slope in ST/s| timing
Pokrovskij 20 (19-21) 86 (57-106)
Kukol’s¢ikova | 21 (18-27) 72 (49-102)
Denisov 13 (11-15) 44 (20-64)
Cvetkova 13 (11-15) 30 (28-32)
Panasjuk 18 (13-23) 80 (23-145)
Asinovskij 11 51
Reporter 17 (13-20) 68 (25-119)
Gorbatev 15 144
OkudZava 14 (12-18) 82 (67-98)
all speakers |16 73 early 84%

‘ (13-21) (30-86) late 16%

Table 6.4: Type Rg-
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type Rm-/+

speaker excursion in ST | slope in ST/s | timing
Pokrovskij 17 (12-23) 57 (14-129)
Kukol’s¢ikova | 16 (12-23) 2 (23-147)
Denisov 13 (12-17) 48 (14-77
Cvetkova 11 (10-14) 39 (20-92)
Panasjuk 16 (12-22) 54 (17-140)
Asinovskij 15 94
Reporter 16 (12-20) 50 (15-126)
Gorbagev 15 (11-20) 62 (22-175)
Okud¥ava 4 (10-20) 73 (14-130)
all speakers |15 54 early 70%

(11-17) (39-94) late 30%
Table 6.5: Type Rm-/+
type rm-/+

speaker excursion in ST | slope in ST/s| timing
Pokrovskij 8.5 (5-11) 45 (7-107)
Kukol'stikova | 105 (3-12) 9 (13-30)
Denisov 9.5 (6-12) 0 (4-84)
Cvetkova 9 (6-10) 5 (11-38)
Panasjuk | 10.5 (8-12) 9 (10-194)
Asinovskij 9.5 (8-12) 8 (21-39)
Reporter 9.5 (5-12) 5 (6-107)
Gorbatev 12 (11-13) 6 (6-84)
OkudZava 7.5 (3-10) 5 (17-69)
all speakers |10 35 early 60%

(8.5-12) (19-56) late 40%

Table 6.6: Type rm-/+
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type rl-/+

speaker plateau in ms | excursion in ST | slope in ST/s timing
Pokrovskij
Kukol’s¢ikova
Denisov 65 12 48
Cvetkova 95 9 41
Panasjuk 100 12 23
Asinovskij
Reporter 80 12 95
Gorbatev
OkudZava
all speakers | 85 11 52 early 87.5%
late 12.5%

Table 6.7: Type rl-/+ (without minimum and maximum values: there are only 8 realizations

of this type)

type | excursion timing posttonics | slope in ST/s | register

RI- 17 ST 89% early | low 76 high
11% late

Rhb- 17 ST 95% early | high 74 high
5% late

Re- 16 ST 84% early |g 73 high
16% late

Rm-/+ {15 ST 70% early | middle 54 high
30% late

rm-/+ {10 ST 60% early | middle 35 low
40% late

rl-/+ |[118T 87.5% early | low 52 low
12.5% late

Table 6.8: Types of rising pitch accent:
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In figure 6.1 the types of rising pitch accents are presented on a logarithmic
scale. The time scale is not indicated. The duration of the plateau for types
Rl- and type rl- has been given, however.

60 ms
—t
18 ST _ Rh-
17 ST —
16 ST _
15 ST —

85 ms

11 ST .
10 ST — Rm-/+
rm-/+

4 ST —

RI-
rl-/+]

0ST _
Figure 6.1: Types of rising pitch accent

6.2 Falling pitch accents

In the tables with falling pitch accents the phonetic features indicate the fol-
lowing.

Excursion: this is always the actual excursion, measured from the begin to
the end frequency of the perceptually relevant falling pitch movement. The
slope of the perceptually relevant pitch movement is indicated in semitones
per second. Non-low or above low: the value in this column indicates the level
in semitones above the low level (= 0 ST).

For type Fh- the excursion of the rising posttonic part and the duration of
the high posttonic level are also indicated. In table 6.16 the falling movement
of type Fh- has been averaged on the basis of realizations where falling move-
ments did occur: some realizations show a low level before the rising posttonic
movement. The latter is given in the column plateau in table 6.13.
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type Fl-
speaker excursion in ST | slope in ST/s
Pokrovskij 9 (5-12) 71 (41-81)
Kukol’§€ikova
Denisov 7 30
Cvetkova 6 (5-7) 45 (43-47)
Panasjuk 8 (3-21) 56 (16-152)
Asinovskij 6 (2-10) 47 (18-75)
Reporter 7 (3-10) 39 (6-76)
Gorbatev
Okudzava 11 (4-17) 39 (22-55)
all speakers |8 47
(6-11) (39-71)

Table 6.9: Type Fl-

type Fnl-
speaker excursion in ST | slope in ST/s | ST above low
Pokrovskij 8 (8-9) 62 (45-79) 3
Kukol’stikova | 3 (3-4) 23 (15-30) 4 (3-5)
Denisov
Cvetkova 4 (3-4) 35 (18-51) 5 (4-6)
Panasjuk 8 (2-15) 42 (9-77) 3 (2-5)
Asinovskij 6 (2-10) 47 (18-76) 3 (2-4)
Reporter 4 (2-11) 35 (12-50) 5 (3-7)
Gorbadev
OkudZava 16 55 3
all speakers 42 4
(3-16) (15-62) (3-5)

Table 6.10: Type Fnl-
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type Fl+
speaker | excursion in ST | slope in ST/s
Pokrovskij | 12 (8-16) 60 (29-04)
Kukol’8¢ikova | 11 (9-12) 57 (40-75)
Denisov 10 34
Cvetkova 11 32
Panasjuk | 7 (2-12) 5 (13-73)
Asinovskij 7 (5-10) 52
Reporter 7 (3-11) 49 (16-82)
Gorbatev 13 (3-20) 54 (24-76)
Okudzava | 6 (2-10) 43 (19-57)
all speakers |9 47
(6-13) (32-60)

Table 6.11: Type Fl+

type Fnl+
speaker excursion in ST | slope in ST/s | ST above low
Pokrovskij | 11 (3-17) 61 (13-97) |4 (27)
Kukol’s¢ikova | 11 (2-22) 83 (16-158 5 (2-10)
Denisov 5 (1-9) 31 (8-64) 4 (2-9)
Cvetkova 5 (1-8) 26 (4-45) 3 (2-4)
Panasjuk 7 (2-16) 47 (12-105) |5 (2-7)
Asinovskij 11 (3-12) 66 (15-148) | 4 (2-6)
Reporter 6 (3-9) 42 (12-68) 5 (2-8)
Gorbatev
OkudZava 7 (1-10) 5 (6-91) 2 (2-5)
all speakers |8 50
(5-11) (26-83) (2-5)

Table 6.12: Type Fnl+
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type Fh-

speaker actual slope in plateau | actual | high level
excursion | ST/s inms | post- |level above
in ST tonic |in ms low
rise in ST
in ST
Pokrovskij 6 or level | 58 (22-90) | 117 9 113 11
Kukol’s¢ikova | 7 or level | 37 (29-46) | 120 5 140 12
Denisov 5 or level | 10 (9-12) | 70 8 400 11
Cvetkova
Panasjuk 5 or level | 36 85 8.5 50 15
Asinovskij
Reporter level 200 7 90 16
Gorbatev
Okudzava
all speakers |6 35 118 9 158 13
(5-7) (10-58) (50-200) | (4-12) | (50-450) | (7.5-17)
Table 6.13: Type Fh-
type F*+
speaker excursion in ST | slope in ST/s
Pokrovskij 10 (8-13) 65 (55-73)
Kukol’s¢ikova
Denisov
Cvetkova
Panasjuk
Asinovskij
Reporter
Gorbatev
Okudzava

Table 6.14: Type F*+
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type f-/+

speaker excursion in ST | slope in ST/s | ST above low
Pokrovskij 6 (4-10) 57 (15-200) |6 (3-12)
Kukol’s¢ikova | 4 (1-7) 24 (2-45) 8 (4-17)
Denisov 2 (1-4) 14 (5-36) 6 (3-11)
Cvetkova 2.5 (1-4) 19 (7-27) 6 (4-8)
Panasjuk 3 (1-8) 26 (6-73) 8 (4-17)
Asinovskij 2 (1-4) 22 (8-39) 6 (5-6)
Reporter 3 (1-6) 23 (4-64) 7 (3-16)
Gorbadev 6 31 2
OkudZava 5 (2-9) 36 (13-77) 5 (2-7)
all speakers |4 28 6

(2-6) (14-57) (5-8)
Table 6.15: Type f-/+

type | excursion | slope |above low posttonics

Fl- |8ST 47 ST/s |0 ST low

Fnl- |7 ST 42 ST/s | 4 ST non-low

Fl+ |[98T 47 ST/s |0 ST low

Fnl+ |8 ST 50 ST/s | 4 ST non-low

Fh- |6 ST 35ST/s |4 8T rises 9 ST to

13 ST above low
F*+ |10 ST 65 ST/s rising
f-/+ | 48T 28 ST/s| 6 ST varying

Table 6.16: Types of falling pitch accent:
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On the basis of the average values given in the tables the reference level for
falling pitch accents can be defined as follows:

low reference level: 0 ST;

non-low reference level: 4 ST above low;

above non-low for type f-/+: 6 ST above low;

high level for type Fh-: 13 ST above low.

In figure 6.2 the types of falling pitch accents are presented on a logarithmic
scale. The time scale has not been indicated (see also section 6.1); the duration
of the plateau for type Fh- has been given, however.

158 ms .
— F+
13 ST — Fal+
Fnl-
Fl+ Fh- -/+
Fl-
6 ST
5 ST —
4 ST —
: —
118 ms
0ST.

Figure 6.2: Types of falling pitch accent
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Part II: Corpus






Chapter 7

From close-copy stylizations to traced
copies: notational conventions

The corpus of the eight excerpts is represented in Volume 2 in stylized pitch
contours on a logarithmic scale. The contours are a direct copy of the com-
puter output. The logarithmic scale values in hertz are given on the left side
before every contour: from bottom to top the horizontal dashes on the vertical
line, beginning with the first dash, indicate the level of 50, 100, 150, 200, 250,
300, 350, 400, 450 and 500 hertz, respectively. The time scale is not drawn
horizontally since the whole corpus has been put on the same time scale: 1
second is always 2.96 cm. A full line is about 4 seconds. There are three lines
with contours on one page, i.e. about 12 seconds of speech.

The stylized pitch contours were first plotted on a plotter directly from the
computer. In the plots there were interruptions in the contours caused by
unvoiced parts. The voiced parts were connected with one another: in speech
perception listeners do exactly the same. In this way, the stylized pitch con-
tours show the movements that were intended by the speaker rather than
those which an acoustic representation with interruptions caused by acciden-
tal unvoiced parts would show. Thus, a pitch contour with unvoiced parts is
represented in the same way as a perceptually identical pitch contour with
only voiced parts.

First it was established whether the interruption in the contour was indeed
an unvoiced part and not, for instance, a silence (see also section 5.7). The
unvoiced parts were “filled in” manually by connecting the last point of the
previous voiced part with the first point of the next voiced part. Very short
unvoiced parts were connected by extending the straight-line segments of the
previous and next voiced parts in the same direction until they intersected,
except if the intersection would then occur at a point incorrectly suggesting
a large movement.
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An interruption in the contour has not been filled up where a silence, pause
or reset occurs. Such interruptions occur within an utterance of one speaker
or at a point where another speaker takes over. The end of a line normally co-
incides with a pause, but sometimes a contour must be read as continuing on
the next line without any boundary whatsoever. The latter cases are marked
with the sign —.

The variable real duration of a silence at a boundary or pause is not given at
the end of a line. The duration of an interruption within one line corresponds
to the original real duration.

After the interruptions in the contours on the plots had been filled up (or left
unconnected), I indicated in the contours where the accented syllables and
the vowel onsets were situated. The plots were now ready to be copied.

The stylized pitch contours were drawn in thin and in bold lines. A bold part
in the contour marks the accented syllable. In the text under the contour,
given in transliteration, the accented syllable is underlined. If an additional
pitch accent occurs in a word with pitch accent (see, for instance, section 8.8),
the syllable with word stress is indicated with a stress mark.

A perpendicular little dash on the bold line points to the vowel onset in the
accented syllable::the vowel onset is at the point where the dash touches the
bold line. In the texts in chapter 9 a silence is marked by an ellipsis (...).
Humming and hawing is marked in the text with “gm” (often preceded or
followed by an unfilled pause); vowel lengthening is not marked. Silences cor-
respond to interruptions in the stylized contours.

In many cases the written text is “longer” than the contours. I have tried to
print a word with pitch accent directly under the bold line to which it corre-
sponds, which meant I often needed two text lines. If the text is interrupted
on the upper line, it continues on the lower line and then continues again on
the upper line.

An example of an original plot of a stylized pitch contour with unvoiced parts
or other interruptions and the traced copy of the same contour as it is finally
printed in chapter 10 is given below in figures 7.1 and 7.2.

The text in English translation is printed at the bottom of every page in three
lines that correspond to the text lines under the contours. Punctuation marks
have been omitted. In the translation the end of a line is marked with the
sign / .

The integral Russian text in Cyrillic and the English translation, both in
a “normal” reading version with punctuation marks etc., can be found in
chapter 9. In these texts parts that were left out of the analysis because
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Figure 7.1: Output of a close-copy stylization from the plotter
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Figure 7.2: Plot and traced copy of a close-copy stylization

speakers talked simultaneously or laughed, have been maintained (see also
section 2.3.1).

The type and number of the pitch accents are printed below the text under
the stylized pitch contours. The accents are numbered for each excerpt. The
numbers correspond to those used in chapter 8. Pitch accents preceded by a
zanos are marked with an asterisk.

The integral texts correspond to the original recording on the cassette; the
texts under the stylized pitch contours correspond to the close-copy styliza-
tions on the cassette (except in the film excerpt, see section 8.10).
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Chapter 8

Comments on the corpus

8.1 Introduction

In this chapter the speech excerpts in the corpus will be commented upon.
After a short discussion of the selection of the excerpts and the type of speech
the following issues will be discussed:

- the recording;

- characterization of the speakers;

- specification of phonetic data;

- classification of pitch accents;

- peculiarities of individual accents in the given excerpt.

The specification of phonetic data gives maximum and minimum values for
each speaker as regards reference levels (high, low, non-low), excursions (nor-
mal and large) and posttonic levels (high, low, non-low, midfield).

Note that no values can be given for the borderline between the high ref-
erence level and the midfield, which has been called the non-high level (see
section 5.6.2). The level of this borderline depends on the highest point of
types Rh- and Rm-, the difference between which has been described in sec-
tions 4.4 and 5.6.2. For the same reason the topline of the midfield cannot
be indicated, but the level of that line is always situated high in the regis-
ter. The bottom line of the midfield is the non-low reference level. Since
realizations of types Fnl+ and Fnl- do not always reach exactly the non-low
reference level in the tonic part, but may end up to a few semitones higher,
the borderline between non-low and what has been called above non-low for
type f-/+ is also indicated between brackets after the value for the non-low
reference level. Note that realizations of type f-/+ sometimes nearly reach
the non-low reference level, usually if a rising posttonic movement follows im-
mediately.
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The value for the non-low reference level indicates the end frequency for real-
izations of types Fnl- and Fnl+. The non-low reference level can be reached
in the posttonic movement.
Pitch accents that reach the low reference level in the posttonic movement
and are perceived as low do not belong to types Fnl- or Fnl+ but to Fl- or
Fl+ (see also section 5.6.3).
The value for the low reference level is the lowest end frequency which is
reached in realizations of types Fl- and Fl+. A fall which is perceived as a
realization of type Fl- or F1+ can end slightly higher than the value of the low
reference level indicates. This is indicated between brackets after the value of
the low reference level.
As has been discussed in chapter 5, there is no reason to indicate the slope for
every type of pitch accent. Differences in slope can be perceived, but slope is
not a feature distinguishing between different types of pitch accent. Individ-
ual cases in which slope seems to be a relevant feature for the description of
a realization (e.g. emphatic accents) will be discussed separately.
The classification into types of pitch accent for each speaker will be given in
tables of the type already presented in chapter 4 (tables 4.7 and 4.9) showing
the results of the perception experiments.
Rising pitch accents high in the register are indicated with a capital R, and
low in the register with a small r.
As has been discussed in chapter 5, there is a perceptually relevant difference
between rising pitch movements that have their highest point high in the reg-
ister and those that reach the highest point low in the register. An exact
borderline between high and low in the register cannot be given, however.
The range of high and low in the register not only varies for each speaker, but
also in different fragments spoken by one speaker. The question is whether
the borderline between high and low in the register is a discrete line. This
problem concerns the relationship between what can be described perceptu-
ally in terms of reference levels and what in linguistics is called configurational
vs. inherent features. Two rising pitch accents which are indicated with a
capital R occur only high in the register: Rl- and Rh-, neutralized in Rg-.
The problem is accents with a middle posttonic part. The subjects kept them
_apart on the basis of position in the register, so I have done the same for the
entire corpus. But further experiments focused on the issue of whether or not
a discrete borderline between high and low in the register exists are needed.
(See also section 5.2.1.)
Falling pitch accents which reach the low or the non-low reference level are
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indicated with a capital F, and falling accents which reach a level above the
non-low reference level with a small f. Falling pitch accents preceded by a
zanos are marked with an asterisk in the tables.

For other notational conventions see chapters 4 and 5.

In chapter 10 the pitch accents are numbered for each excerpt under the styl-
ized pitch contours. The types of pitch accent are also given. In the examples
and in the tables with classifications of rising and falling pitch accents for
each speaker in the present chapter, the numbers of the accents correspond
to those in chapter 10, which the reader may wish to consult while reading
this chapter.

8.2 Selection of linguistic material

The linguistic material has been selected from existing recordings (prepared
and quasi-spontaneous speech) and from my own recordings (spontaneous
speech). The corpus contains excerpts of modern Russian speech that are
representative of speech as we can hear it every day in the Russian speech
community. A considerable part of the corpus therefore consists of sponta-
neous speech. I assume that a perceptual description of intonation based on
spontaneous material can be applied to prepared speech which is read aloud,
while the reverse does not hold true.

As will be discussed in this chapter, the intonation in prepared speech differs
from that in spontaneous speech. In the latter, more representatives of dif-
ferent types of pitch accent and a richer variation in the realization of pitch
accents can be found. But in order to make the overview of types of pitch
accent as complete as possible, i.e. complete within a limited corpus, prepared
speech was also included.

The material was selected from longer excerpts of speech according to the
following criteria.

First, an excerpt was qualified as spontaneous, quasi-spontaneous or prepared
speech.

Speech is called spontaneous if it is uttered in free discourse about an unpre-
pared or unexpected subject, without any text or any preparation.

I made the recordings of spontaneousspeech myself in Moscow and Leningrad.
I tried to create conditions in which the speakers felt at ease and I did not
give them any rules, instructions or impose any restrictions. In dialogues, the
speakers usually agreed among themselves about a subject. In the monologue
I sometimes directed the story by asking questions. Speakers who were indeed
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talking freely were selected. From the recordings, differing in duration from
half an hour to two hours, depending on the speaker, excerpts were chosen on
the basis of variation in intonation. Each excerpt tells a more or less rounded-
off little story.

A subdivision was made into spontaneous and guasi-spontaneous speech, since
speaker B. Pokrovskij had probably prepared his talk to some extent (see sec-
tion 8.3).

The excerpt from the film “Korotkie vstreti” (see section 8.10) can also be
called quasi-spontaneous, since it is a spontaneous performance of a prepared
dialogue.

Prepared speech presupposes that a speaker reads a text. Excerpts of prepared
speech have also been selected on the basis of criteria such as variation in
intonation in some sort of story.

After selection of the linguistic material a corpus of about 15 minutes was
ready for perceptual analysis.

At my request a group of five native Russian phoneticians and one “naive”
native speaker noted down a description of the type of speech and a character-
ization of the speakers. They were not informed about the type of recording,
but were asked to describe the genre and naturalness of speaking. Their opin-
ions will be presented in the comments for each speaker.

The group identified all speakers as good representatives of (quasi) spon-
taneous or prepared speech. No deviations from standard pronunciation of
Russian that might influence intonation were found. Deviations concerning
(regional) pronunciation will be given in the comments.

The speech rate was judged as normal for all speakers. Peculiarities belong-
ing to the idiosyncrasy of a speaker can, however, be observed. They will be
discussed in the comments.

In the following subsections the source of the recordirgs, the names of the
speakers and the duration of the excerpts in the corpus are given.

The integral text of the corpus in Cyrillic and in an English translation can
be found in chapter 9.

8.2.1 Quasi-spontaneous speech

B.A. Pokrovskij, opera director, Moscow.
Monologue, 2 minutes.
Melodija Records 1968.
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K.G. Muratova, film director and actress, Moscow.

V.S. Vysockij, actor, poet and singer, Moscow.

Dialogue from the film “Korotkie vstre¢i” (Brief encounters) by K.G. Mura-
tova, 3 minutes, 1967.

Broadcast on BBC Two television,

31 October 1987.

8.2.2 Spontaneous speech

E.V. Cvetkova, teacher of Russian as a second language, Moscow.
Monologue, 1 minute.
Moscow, June 1985.

L.E. Kukol’s¢ikova, teacher of English phonetics, Leningrad.

K.M. Denisov, post-graduate student of English phonetics, Leningrad.
Dialogue, 2 minutes.

Leningrad, May 1986.

A.S. Asinovskij, dialectologist, Leningrad.
S.Ju. Panasjuk, electrical engineer, Leningrad.
Dialogue, 3 minutes.

Leningrad, October 1987.

All the recordings of spontaneous speech were made by me, using my own
equipment.

I recorded Mrs. Cvetkova at her home, and the other speakers in the studios
of the Faculty of Arts of Leningrad State University, which were kindly placed
at my disposal.

8.2.3 Prepared speech

M.S. Gorbatev, Secretary General of the Communist Party and President of
the USSR, Moscow.

Excerpt from a political speech, 1 minute.

Moscow, 2 November 1987.

Broadcast on Dutch television in the eight o’clock evening news (“NOS-
Journaal”).
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B.S. Okudzava, writer and singer, Moscow.
Performed excerpt from a novel, 1 minute.
Melodija Records 1984.

News reader, Moscow.

A weather report, 2 minutes.

Broadcast on Moscow television at 08.00 hours.
22 October 1987.

8.3 Boris Pokrovskij

The material is taken from a quasi-spontaneous monologue performed by
opera director B.A. Pokrovskij.

From the original recording of about 40 minutes a selection was made of one
longer excerpt with a high diversity in intonation (1min 40s). One phrase and
one short excerpt (15s) were added because of some interesting configurations
of pitch movements which were lacking in the longer excerpt but occur fre-
quently in modern spoken Russian.

Though the speaker must have prepared his talk to some extent, since it
has been published by Melodija Records, Pokrovskij improvises freely on his
work as an opera director. This can be concluded from the frequent fluctu-
ations in speech rate, the hesitations and pauses he makes at syntactically
unexpected moments and his sometimes extreme expressiveness as well as his
idiosyncrasies. The long elliptic utterances, the frequent inversion and the
independence of intonation patterns from syntactic structure in the entire
recording justify the decision to call this particular talk of Pokrovskij quasi-
spontaneous.

Native speakers had earlier accepted this description of the speech of Pokrov-
skij (see Odé 1986). For this reason the excerpt spoken by Pokrovskij was not
judged again by the group of natives.

In Odé (1986) the bold lines in the stylized contours indicate the perceptually
relevant pitch movements. In the present study, in contrast, the bold lines
indicate the accented syllables in all excerpts, including Pokrovskij. In the
1986 version initial accents are described separately (Odé 1986: 434-435) and
are not always marked in the stylized pitch contours. In the present study
the same pitch accents as in the 1986 version have been maintained, but some
accents now belong to another type of pitch accent as a consequence of new
insights and the sorting experiment (section 4.2).

138



8.3.1 Specification of the phonetic data

The highest level reached is 270 hertz.

The lowest level is 70 hertz.

The largest excursion is 23.4 semitones, measured from the lowest level.
There are 113 pitch accents in the excerpt: 71 rising and 42 falling accents.
In chapter 10 the Pokrovskij excerpt is presented in 30 lines of stylized pitch
contours.

type pitch accent number
Fl- |33, 44, 46, 52, 66, 79
Fnl- | 64,75

Fl+ | 8% 15* 61*, 70, 81, 85, 91*

Fnl+ | 37, 38, 68, 86, 87*, 88, 92, 104*, 109
Fh- |83, 84,108, 111, 113

F*+ | 93*, 94*, 95*, 96*, 97*

f-/+ [6,17,22, 34, 47, 48, 58, 110

Table 8.1: Falling pitch accents in Boris Pokrovskij

type pitch accent number

RI- 2, 5, 11, 12, 49, 100, 106

Rh- |13, 30, 56, 72, 73

Rg- |35, 39, 40, 45, 76

Rm- |1, 3,10, 14, 16, 17, 31, 32, 41, 42, 43, 50,
51, 55, 59, 60, 63, 67, 80, 98, 99, 101, 107
Rm+ | 9, 36, 53, 54, 57, 62, 69, 71, 77, 78, 82,
102, 103, 105

rm- | 18, 20, 23, 24, 26, 28, 29, 112

rm+ |4, 19, 21, 25, 27, 65, 74, 89, 90

rl-
rl+

Table 8.2: Rising pitch accents in Boris Pokrovskij

In tables 8.1 and 8.2 the features indicate the following values:
- large excursion (R): 11-23.4 ST (measured from the low reference level);
- normal excursion (r): 0-11 ST (measured from the low reference level).
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The subdivision of the whole field between high and low has been established
as follows:

- the low level (1): 70 hertz = 0 ST;

- the high level in R (h): 270 hertz = 23.4 ST above 70 hertz;

- the non-low level (nl): about 80 hertz = about 3 ST above 70 hertz;

- the midfield (m): above about 80 hertz = above about 3 ST above 70 hertz;
- high register (R): 130-270 hertz;

- low register (r): 70-130 hertz.

8.3.2 Comments on individual pitch accents

Pokrovskij’s speech has been commented upon in section 3.5. In my present
classification the description of falling movements differs from my first clas-
sification in Odé (1986). These differences have been discussed in chapters 4
and 5. In this section a few remarks will be made with respect to Pokrovskij’s
movements.

Pokrovskij makes a wonderful harmonica pattern in nos. 93-97, described in
section 3.5. This pattern is one of my favourite issues in Russian intonation.
Russian teachers, normative-minded linguists and phoneticians still recom-
mend that this pattern should be avoided because, as they say, it belongs to
vernacular speech, which must be understood as a pejorative characterization,
as the speech of “simple” people. In Russian this style is nicely called pros-
toreie (literally: simple speech). Despite the fact that the pattern is realized
in the speech of native Russians of all sorts and conditions (including speakers
such as news readers, who are supposed to use normative standard Russian)
teachers, linguists and phoneticians reject the pattern. They do not like to be
confronted with their own harmonicas if I catch them out making the pattern.
What is wrong with the harmonica? It seems to be one of the taboos left,
though spontaneous speech is now a fully recognized item in Soviet linguistics,
phonetics and literature.

Although they form a sequence of type Fnl+/Fl+ , nos. 85-88 do not form a
harmonica pattern: pitch does not rise immediately after the fall. A harmon-
ica in these accents would be perceived if there were rises in the first posttonic
syllables, followed by falls in the second posttonic syllables. Such examples
constitute an argument for keeping the harmonicas apart (see the discussion
in section 4.6).

Accent no. 38 has been classified as realization Fnl+ though it does not reach
the non-low reference level, not even in the posttonic syllables. Yet it was
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clearly perceived as an Fnl+, probably because the posttonic syllables are
level and do not connect the fall with the next pitch accent: there is a prosodic
boundary between accents nos. 38 and 39.

An interesting realization of type Fh- is no. 83. The rising movement starts
in the accented syllable, preceded by a low level in the pretonic syllable. The
accent belongs to the same type as the next accent, no. 84, where the rising
movement is located in the posttonic syllables. Visual comparison of accents
nos. 83 and 84 would not suggest that they belong to the same type.

A fine example of a parenthesis in a reduced span is given in nos. 6-8.

Type Rg- in principle has early timing, but in one case in Pokrovskij the rise
is only half-way at the vowel onset: no. 76 (¢ togda). Yet it is perceived as
a realization Rg-, probably because the actual excursion of the movement is
very large (20.6 ST) and the slope is steep.

Accent no. 98 (Rm-) has early timing and no posttonic syllables. Yet the
accent does not belong to type Rg¢-: it can be perceived that there is no neu-
tralization of types Rl- and Rh-, because the beginning of the falling movement
can be heard in the tonic syllable.

A deviating rising pitch accent in Pokrovskij is no. 82 (Rm+) in the word
luéde. In fact both syllables are pitch-accented: in the syllable with word
stress lu- pitch rises, in -é3e the falling movement starts at the vowel onset of
the posttonic syllable in a steep movement. It is an emphatic accent, which
can be explained by the fact that the accent has a delayed peak and the vowel
in the posttonic part starts at a higher level than the end of the accented
vowel. Though this accent has some similarity with the harmonica pattern,
for which reason it has been paired with a harmonica in the classification ex-
periment (see section 4.6), the accent did not cluster with other harmonicas:
in test 1 many shift marks were put between the first harmonica and the next
assumed harmonica; in test 2 in a pair of two assumed harmonicas the pair
was marked as dissimilar; and in test 3, where the subjects were asked to
insert punctuation marks, the result was many question marks and one ex-
clamation mark. In the context, however, the accent did not mark a question
at all.

Type RI- realization no. 5 is exceptional, because the low posttonic part is
usually realized in the posttonic syllable, but there is no posttonic syllable
in the word Sadko. The posttonic low part is reached at the end of the final
lengthened accented syllable (compare, for example, type Rg-, no. 35).

No. 25 is an example of a pitch accent in an afterthought.
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8.4 Larisa Kukol’s€¢ikova and Konstantin Denisov

The excerpt has been selected from a long spontaneous dialogue performed by
a professor of English phonetics, Larisa Kukol’s¢ikova, and a so-called aspi-
rant (post-graduate student) preparing his candidate dissertation on English
intonation, Konstantin Denisov.

I made the recording in a small studio at the Department of Phonetics of
Leningrad State University. In order to create a good atmosphere for the
conversation I did nothing special to prepare the speakers for the recording.
This ensured that the speaking situation was as natural as possible under the
circumstances.

Larisa and Konstantin had a free conversation on subjects of their own choice.
In the excerpt the problem of grandparents looking after their grandchildren
is discussed.

Konstantin had some trouble speaking spontaneously, but Larisa chats abso-
lutely naturally, spontaneously, unhampered by the microphones. Sometimes
they wobbled on their chairs and then did not always keep the same distance
from the microphone. They were laughing, raising their voices, interrupting
each other and not letting the other finish. This made it impossible to use
the whole excerpt that I had selected for the analysis: some fragments had to
be left out.

The speakers were characterized by the native judges as follows.

Larisa Kukol’s¢ikova: very natural, colloquial speech, sometimes a little con-
strained.

Konstantin Denisov: not always natural, imitates an interview style, plays a
role, is constrained, emotionally at a distance from the subject.

On the whole the dialogue was considered to be a fairly natural conversation
between highly educated people.

8.4.1 Specification of the phonetic data

There are 151 pitch accents in the excerpt: 86 rising and 65 falling accents.
In chapter 10 the excerpt is presented in 34 lines of stylized pitch contours.
A new line starts when each speaker talks in turn.

Larisa Kukol’s¢ikova:

The highest level reached is 416 hertz.

The lowest level is about 100 hertz.

The largest excursion is 24.7 semitones measured from the lowest level.
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type pitch accent number
Fl-
Fnl- | 119,129

Fl+ |30%, 100

Fanl+ | 10, 78%, 82, 86, 91*, 95*, 96*
Fh- | 7,139, 140

Fr4
f-/+ | 2,3, 15, 16, 17, 19, 20, 22, 23, 24, 25, 72, 74, 83,
110, 113, 115, 118, 130, 131, 134

Table 8.3: Falling pitch accents in Larisa Kukol’s¢ikova

type pitch accent number
RI- 21, 73, 75, 81, 84, 132
Rh- |28, 29

Re¢- | 27,79, 87,97, 111, 116, 120

Rm- |5, 6, 80, 112, 121, 122, 123, 124, 125, 133
Rm+ | 1, 4, 8, 26, 76, 77, 85, 88, 89, 90,

98, 117, 138

rm- | 18,99, 114, 126

rm+ |9, 127, 128

rl-
rl+

Table 8.4: Rising pitch accents in Larisa Kukol’3¢ikova

In tables 8.3 and 8.4 the features indicate the following values:

- large excursion (R): 12 - 24.7 ST;

- normal excursion(r): 0 - 12 ST.

The subdivision of the whole field between high and low has been established
as follows:

- the low level (1): 100 (109) hertz = 0 (1.5) ST;

- the high level in R (h): 416 hertz = 24.7 ST above 100 hertz;

- the non-low level (nl): 120 (128) hertz = 3.2 (4.3) ST above 100 hertz;
- the midfield (m): above 120 hertz = above 3.2 ST above 100 hertz;

- high register (R): 200 - 416 hertz = 12 - 24.7 ST above 100 hertz;

- low register (r): 100 - 200 hertz = 0 - 12 ST.
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Konstantin Denisov:

The highest level reached in pitch is 243 hertz.

The lowest level is 90 hertz.

The largest excursion is 17.2 semitones measured from the lowest level.
In tables 8.5 and 8.6 the features indicate the following values:

- large excursion (R): 10 - 17.2 ST = 180 - 243 hertz;

- normal excursion (r): 0 - 10 ST = 90 - 180 hertz.

The subdivision of the whole field between high and low has been established
as follows:

- the low level (1): 90 (106) hertz = 0 (2.8) ST;

- the high level in R (h): 243 hertz = 17.2 ST above 90 hertz;

- the non-low level (nl): 106 (116) hertz = 2.8 (4.4) ST above 90 hertz;
- the midfield (m): above 106 hertz = above 2.8 ST above 90 hertz;

- high register (R): 180 - 243 hertz;

- low register (r): 90 - 180 hertz.

type pitch accent number
Fl- |93

Ful-

Fl+ 109

Fnl+ | 11, 33, 38, 47, 50, 60*, 67, 71*, 101*, 106, 136*, 137, 142
Fh- |41, 58, 135

Fr+
f-/+ | 34, 36, 40a, 54, 55, 62, 65,
102, 103, 104, 105, 107

Table 8.5: Falling pitch accents in Konstantin Denisov

8.4.2 Comments on individual pitch accents

In Larisa’s speech there are only two falling pitch accents which reach the low
reference level: nos. 30 and 100. The phenomenon of not coming down in
falling movements is characteristic of spontaneous speech. After the Fl+ falls
Kostja uses the opportunity to take his turn. No. 91, which has been classified
as a non-low fall, reaches a point almost as low as nos. 30 and 100, yet it is
perceived as non-low: the timing is late and the accented syllable is also a
final open syllable. After this accent Kostja takes over.

One type Fnl+ realization, no. 96, does not reach the non-low reference level:
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type pitch accent number

Rl- | 64,94

Rh- |42, 48,92

Re¢- |53, 70, 108, 144

Rm- |39, 43, 44, 45, 66

Rm+ | 31, 40b, 51, 52, 68

rm- | 61, 63, 141, 145, 146, 148, 149, 150

rm+ |12, 13, 14, 32, 35, 37, 46, 56, 57, 59, 143, 147
rl- 49

rl+ |69

Table 8.6: Rising pitch accents in Konstantin Denisov

its lowest point lies 3.4 ST above non-low. The reason for classifying this
accent as a type Fnl+ is as follows. Larisa answers Kostja’s question almost
laughing; she seems to switch to a much higher position in the register, with
other reference levels. The movement has a zanos, is extremely steep and the
vowel onset is near the beginning of the fall: many features that differ from a
type f-/+ realization.

In nos. 133-134 Larisa finishes the utterance laughing high in the register.
The rising posttonic movement has been drawn, but in fact she speaks and
laughs simultaneously.

An interesting realization of type Fh- is no. 139. The falling movement and
the low plateau are situated in the pretonic syllable. The rising movement
takes place in the accented syllable, followed by a high level part in the post-
tonic syllable. The next pitch accent, no. 140, is of the same type but realized
in a more usual way: the falling movement in the pretonic syllable, the low
plateau in the accented syllable and the rising movement and the high level
located in the posttonic syllable. The only other type Fh- realization is no. 7.
In this case the low plateau is absent: the turning point is at the beginning
of the posttonic syllable. Though not a prototypical type Fh- realization, it
was nevertheless perceived as belonging to this type (it was one of the stimuli
in the classification test, see section 4.6).

Realizations of a zanos before a type Fnl+/Fl+, nos. 30, 78, 91, 95 and 96,
are very clear in Larisa’s speech. In no. 95 she makes both zanos and fall in
the (normally) monosyllabic word net in which she pronounces the vowel as
two syllables: [ije].

In Kostja’s speech there is one feature which immediately strikes the listener:
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he sounds lazy. As mentioned above, Kostja has been characterized as a not
very spontaneous speaker. He does his utmost to keep the conversation go-
ing, but with an eager speaker like Larisa there was no need to do this at all.
Differences between Larisa and Kostja are immediately obvious, for instance,
when the pitch accents nos. 120-129 of Larisa and nos. 145-150 of Kostja are
compared.

Except in a few cases, both falling and rising movements in Kostja’s speech
do not exceed a steepness of 60 semitones per second. Though not an inde-
pendent distinctive feature, the slope of movements can be an idiosyncratic
characteristic of a speaker and in this case it creates the impression of laziness.
Movements with a slope of more than 60 ST/s in Kostja’s speech almost all
have late timing: a means of realizing an emphatic accent (see section 5.4).
A feature of type f-/+ realizations is that they reach a lowest point situated
above the non-low reference level. But in nos. 102-105 the non-low reference
level is reached, yet a type f-/+ is perceived. This can be explained as follows.
After the accents nos. 102-105 the posttonic parts are not falling but rising
movements, and there is no boundary after the accents. The accents belong to
the sawtooth pattern realized in a reduced span at a low level in a parenthesis
(see also section 5.4.2).

Accents nos. 41 and 135 have been classified as Fh- realizations. In no. 41
the falling movement is situated in the pretonic syllables, while pitch already
rises in the accented syllable. In Fh- realizations it is usually the posttonic
syllables which rise. In accent no. 135 the falling movement is also located in
the pretonic syllable, which is very long and in itself almost accezted. The
vowel onset of the accented syllable is situated at the turning point from which
pitch rises. The accents are perceived as a type Fh- realization because of the
rising posttonic part and the following high level.

Most of the rising pitch accents in Larisa’s speech are located high in the
register.

Posttonic movements ending in the midfield can be situated in syllables after
the accented one in the same word (e.g. no. 122) or over a word boundary
(e.g. no. 124). But sometimes a word boundary marks a prosodic boundary
as well. An example is no. 120. It is a type Rg- realization and not type Rh-
because the final syllable is accented: pridem. If the next word “e3te” were
grouped together prosodically with the word “pri¢em”, the pitch accent would
be of type Rm-. Though there is no pause between the words, the boundary
is perceived clearly.

A more or less comparable case is no. 75. It has been classified as a type RI-
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realization, but it competes for type Rm- as well. The posttonic movement,
over a word boundary, ends low in the midfield: type Rm- then? The post-
tonic movement ends too low in the midfield and is too steep to belong to
type Rm-: hence type RI-.

Another case is no. 79, which belongs to type Rg-: pitch accent no. 79 in the
monosyllabic word “nam” is immediately followed by another pitch accent
in the first syllable of the next word (“nuZno”), which belongs to type Rm-.
There is no prosodic boundary between the two accents.

Almost similar to the cases mentioned is accent no. 84, but now the accent
is a type Rl- realization because there is a posttonic low point in the same
word at a prosodic boundary and it is only after this low point that pitch rises
again to the next accent. :
Rise no. 28 is perceived as a type Rh- realization in the utterance, but if we
isolate the accent with the posttonic syllables from the next pitch accent a
falling posttonic movement can be perceived.

In the utterance with accents nos. 87-90 all rises are late and have a large ex-
cursion. All words have a pitch accent. As a whole the utterance is therefore
perceived as emphatic.

In the utterance with accents nos. 120-129 all syllables with word stress have
a pitch accent, except the word “edée”. The utterance as a whole shows dec-
lination.

Realizations of type Rg- sometimes have late timing: nos. 27, 87, 97, 116 in
Larisa’s speech and nos. 108 and 144 in Kostja’s speech. Yet these accents
belong to type Rg-: the highest point may be reached late, but the pitch
level of the movement at the vowel onset is high enough for the accent to be
perceived as a neutralization between types Rl- and Rh-.

In Kostja’s speech, type Rl- realization no. 64 has a gradually falling posttonic
part which gives the impression of ending in the midfield, but the posttonic
part is too low for a type Rm-, and is, in fact, low enough for type Rl-.

Nos. 49 and 69 have been classified into type rl- and rl+ despite the fact that
the posttonic level is not really low. The falling movement in the posttonic
syllable has a slope so steep that it can be perceived as reaching a low level.
Examples of the sawtooth pattern can be found in utterances with accents
nos. 54-57 and nos. 102-105.

A feature which the other rising pitch accents have in common with the falling
accents is the fact that the gradual slope is responsible for the drawling speech
of Kostja.
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8.5 Elena Cvetkova

I recorded this spontaneous monologue at Cvetkova’s home in Moscow. Elena
Cvetkova is a linguist and teacher of Russian pronunciation and intonation
for advanced foreign students and teachers of Russian language and literature
at the Puskin Institute in Moscow. She is in her thirties and has always lived
in Moscow. According to specialists in the field of regional pronunciation of
Russian, Cvetkova has a typical Moscow pronunciation. But this statement
must be qualified. Since she is a teacher of pronunciation she is a living exam-
ple of what has to be taught as literary Moscow pronunciation, the normative
standard. Departing from this pronunciation, she tends to realize the vowel-
grapheme e, in stressed position pronounced as [e] but in pretonic position
reduced to [I] in Moscow pronunciation, as [e] in the latter position, which
is Leningrad or northern pronunciation. This phenomenon is called €kan’e
(in contrast with tkan’e) and is, for example, discussed by Panov (1967: 511-
518). Cvetkova is aware of this fact. Her explanation is that otherwise foreign
students sometimes spell the words concerned incorrectly, especially in these
cases. Moreover, she makes palatalized consonants hard, for instance the [r],
and sometimes also does this with consonants in the infinitive verb forms.
These “deviations” have no influence on intonation, however.

Intonational peculiarities of this pronunciation are as follows.

One of the main features of Moscow pronunciation compared with Leningrad
pronunciation, besides tkan’e versus ékan’e, is the tendency to lengthen both
accented and pretonic unaccented vowels, to reduce unaccented vowels more
and to reduce the excursion of pitch accents. Longer accented vowels plus
smaller excursions seems contradictory, as does shorter accented vowels plus
larger excursions. Yet this is an important distinction between Moscow and
Leningrad pronunciation. For a discussion see Verbickaja (1976).

The recording can be called spontaneous. I had been listening to colourful
stories for hours. The recorder was running all the time and Cvetkova seemed
to have forgotten about it completely. Her speech is recognized as truly spon-
taneous: the group of native speakers has described Cvetkova’s speech as
natural, with some embarrassment, recorded in an informal atmosphere.

8.5.1 Specification of the phonetic data

The highest level reached is 384 hertz.
The lowest level is 140 hertz, but Cvetkova hardly ever reaches this level.
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The largest excursion is 17.5 semitones measured from the lowest level.
There are 68 pitch accents in the excerpt: 44 rising and 24 falling accents.
In chapter 10 the excerpt is presented in 17 lines of stylized pitch contours.

type pitch accent number

Fl- | 3*, 39*

Fnl- | 50%, 62

Fl+ |7*

Fnl+ | 1, 4%, 10, 11, 17%, 40, 43, 67

Fh-

F*+

f-/+ | 12, 23, 24, 37, 38, 45, 53, 54, 58, 61, 65

Table 8.7: Falling pitch accents in Elena Cvetkova

type pitch accent number
Rl- |5, 13, 20, 22, 27, 46, 49, 56

Rh- | 31,35

Rg- | 25,29

Rm- |6, 8,9, 14, 36, 42, 59, 64, 66
Rm+ | 30, 51

rm- | 15, 18, 21, 26, 28, 32, 33, 44, 48, 55, 60, 63, 68
rm+ |2, 19, 34, 41, 52

rl- 16, 47, 57

rl+

Table 8.8: Rising pitch accents in Elena Cvetkova

In table 8.7 and 8.8 the features indicate the following values:

- large excursion (R): 10 semitones or more;

- normal excursion (r): 10 semitones or less;

- high register (R): 250 - 384 hertz = 10 - 17.5 ST;

- low register (r): 140 - 250 hertz = 0 - 10 ST;

For both table 8.7 and table 8.8 the following subdivision between high and
low was found:

- the low level (1): 140 hertz = 0 ST;

- the high level in R (h): 384 hertz = 17.5 ST above 140 hertz;

149



- the non-low level (nl): 161 (178) hertz = 2.4 (4.2) ST above 140 hertz;
- the midfield (m): above 161 hertz = above 2.4 ST above 140 hertz.

8.5.2 Comments on individual pitch accents

In every case the 24 falling pitch accents have a gradual slope of only 51.4
semitones per second or less.

The timing is early in 5 cases and late in 19 cases.

The falling accents do not reach the lowest level of the speaker, except in three
cases with a preceding zanos (nos. 3, 7 and 39). The other 21 accents, which
do not reach the lowest level, show a zanosin 3 cases: nos. 4,17 and 50. No. 50
is continued in the posttonic syllables on a level situated in the midfield: the
excursion in the accented syllable is very small. The end frequency is located
8.7 ST above the low level, yet it can be perceived as type Fnl+ , probably
because of the preceding zanos.

The rising pitch accent in no. 9 functions simultaneously as a zanos: the fall
in no. 10 follows immediately (see also Gorbatev, nos. 26/27 and OkudZava
nos. 21/22 and 27/28).

Accents nos. 13, 20, 22, 27, 46 and 49 have been classified as types Rl-, but the
posttonic level is not really low, which is characteristic of Cvetkova’s speech
and of spontaneous speech in general.

No. 55 is a doubtful accent, because it is not clear which word has a pitch
accent: ¢to or my.

No. 68 is a small accent after a last accent. The same type of accent can be
observed in OkudZ%ava, for instance no. 84.

The pretonic vowel is sometimes long in Cvetkova’s speech. Examples are the
pretonic parts before accents nos. 3 (180 ms) and no. 7 (100 ms). In no. 7 the
tonic vowel is very long (300 ms). In no. 4 the pretonic vowel is long, but the
tonic vowel short. In the three examples mentioned, Cvetkova realizes a zanos.
In standard literary Russian unstressed vowels are determined by two features:
a reduction of vowel quality and a reduction of vowel duration (Bondarko
1977: 155). The reduction of vowel duration depends on the position of the
unstressed vowel. The pretonic vowel is longer than the pre-pretonic vowel and
shorter than the tonic vowel. However, in Moscow pronunciation the pretonic
vowel can be as long as or even longer than the tonic vowel, whereas in the
pre-pretonic vowel the duration is shorter (Rozanova 1988). This peculiarity
of Moscow pronunciation can be observed in Cvetkova’s speech. Probably a
long pretonic vowel is also the cue responsible for the perception of Cvetkova’s
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speech as lazy and as Moscow pronunciation. Moreover, most non-low falls
have a late timing and a gradual slope; the effect for the hearer is that of
a never-ending story. This drawling seems, if not only idiosyncratic for this
speaker, a peculiarity of many a Moscovian speaker.

The pitch range is somewhat smaller than for the other speakers in the corpus;
large movements hardly occur. The few rises with large excursion have a steep
slope in four cases. Of the 44 rises there are 5 steep and 39 gradual movements.
Moreover, most posttonic syllables end in the midfield. The gradual slope and
the posttonic endings in the midfield contribute to the drawling effect. Only
nine rises are located high in the register, i.e. between 10 and 17.5 semitones
above the lowest level (between 250 and 384 hertz).

Characteristic of colloquial speech are utterances like tak vot tak vot tak mol
i tak (nos. 24 and 25).

Rise no. 35 is a continuation of rise no. 34: no. 35 starts at the end frequency
of no. 34. Yet no. 34 is perceived as a pitch accent and not as a pretonic part
of accent no. 35.

In the utterances with accents nos. 56-62 Cvetkova seems to imitate her own
intonation, as if she were again talking to the woman she is telling about, but
after a shy laugh she continues in a more lively manner, speaking more freely
in nos. 63-68.

8.6 Aleksandr Panasjuk and Aleksandr Asinovskij

I recorded this spontaneous dialogue myself in Leningrad. In a slow, restrained
start the two SaSa’s discussed what a spontaneous dialogue is supposed to be,
saying that circumstances cannot be created for real spontaneous behaviour,
since it all depends on the mood and atmosphere at the very moment of
recording. Then, suddenly, Sa¥a Panasjuk remembered a story that he had
not yet told SaSa Asinovskij. The somewhat reserved tone disappeared and
at this moment the selected excerpt starts.

The dialogue has been identified as real natural spontaneous speech without
any deviations. For technical reasons some parts have not been analysed: the
speakers were sometimes talking simultaneously or interrupting each other
without waiting for a pause or silence. These parts are left out in the follow-
ing sections of the comment.

The speech rate is fairly high, but not extremely so.

The group of native speakers described the excerpt as a very natural, spon-
taneous dialogue between friends. However, Sada Asinovskij himself and one

151



of the phoneticians rated Asinovskij’s speech as an imitation of spontaneous
speech. In the excerpt Asinovskij is present in just a few reactions. In order
to tell the two Sa3a’s apart, Asinovskij’s text is printed between brackets in
chapter 10.

8.6.1 Specification of the phonetic data

There are 215 pitch accents in the whole excerpt: 108 rising and 107 falling
accents.
In chapter 10 the excerpt is presented in 40 lines of stylized pitch contours.

Sa3a Panasjuk:

The highest level reached by Sa3a Panasjuk is 263 hertz.

The lowest level is 65 hertz.

The largest excursion is 24.5 semitones measured from the lowest level.

type pitch accent number

Fl- | 9% 15, 17, 48, 49, 66, 90, 96, 109*, 210

Fnl- | 3, 42, 43, 55%, 131*, 147

Fl+ |31, 33, 62, 70, 97, 98, 122, 129, 141, 167, 198, 203,

209

Fnl+ | 54, 81, 82, 85, 86, 87, 104, 112, 117, 134, 135, 137,
140, 143*,144*, 145*, 170, 178, 185, 186, 193, 208, 212,
213, 215

Fh- | 45,181

Fr+
f-/+ |5,7,8, 23, 24, 25, 57, 58, 74, 75, 76, 77, 79, 84, 91-92,
94, 118, 139, 146, 148, 150, 151, 152, 156, 160, 161, 164,
165, 168, 169, 188, 189, 191, 195, 205

Table 8.9: Falling pitch accents in Sasa Panasjuk

In table 8.10 the features indicate the following values:

- large excursion (R): 12 semitones or more;

- normal excursion (r): 12 semitones or less;

- high register (R): 130 - 263 hertz = 12 - 24.5 ST;

- low register (r): 65 - 130 hertz = 0 - 12 ST;

For both table 8.9 and table 8.10 the following subdivision between high and
low was found:
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type pitch accent number

RI- 1, 13, 26, 29, 44, 50, 52, 88, 111, 128, 171, 192, 206

Rh- |89, 159, 177, 184

Rg- |30, 41, 59, 60, 78, 113, 196, 202, 207, 211, 214

Rm- |6, 18, 20, 21, 28, 37, 46, 47, 51, 56, 63, 69, 71, 72, 80, 93,
110, 115, 116, 132, 133, 138, 142, 153, 162, 163, 172, 173,
174, 187, 194, 197, 199, 200, 201

Rm+ | 4, 12, 19, 22, 27, 53, 61, 64, 68, 73, 83, 127, 130, 136, 154,
155, 190

rm- |2, 14, 16, 32, 34, 35, 36, 38, 39, 40, 95, 121, 157

rm+ | 65, 158, 166, 204

rl- 149

rl+

Table 8.10: Rising pitch accents in Saja Panasjuk

- the low level (1): 65 (76) hertz = 0 (2.7) ST;

- the high level in R (h): 263 hertz = 24.5 ST above 65 hertz;

- the non-low level (nl): 76 (96) hertz = 2.7 (6.8) ST above 65 hertz;
- the midfield (m): above 76 hertz = above 2.7 ST above 65 hertz.

Sasa Asinovskij:
The highest level reached by Sa%a Asinovskij is 303 hertz.

The lowest level is 95 hertz. It is hard to say whether 95 hertz is indeed this

speaker’s lowest level, since he does not talk much in the excerpt.
The largest excursion is 20.1 semitones measured from the lowest level.

type pitch accent number
Fl-
Fnl- | 103, 126

Fl4+ | 176, 182

Fnl+ | 67, 114, 120, 180
Fh-
4
f-/+ |11, 99, 100, 101, 106, 123, 183

Table 8.11: Falling pitch accents in Sasa Asinovskij
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type | pitch accent number
RI- | 102, 119, 124

Rb-

Rg- | 125

Rm- | 175

Rm+

rm- | 105, 107, 108

rm+ |10, 179

rl-

rl+

Table 8.12: Rising pitch accents in Sa%a Asinovskij

In tables 8.11 and 8.12 the features indicate the following values:

- large excursion (R): 12 semitones or more;

- normal excursion (r): 12 semitones or less;

- high register (R): 180 - 303 hertz = 12 - 20.1 ST;

- low register (r): 95 - 180 hertz = 0 - 12 ST;

For both table 8.11 and table 8.12 the following subdivision between high and
low was found:

- the low level (1): 95 (106) hertz = 0 (1.9) ST;

- the high level in R (h): 303 hertz = 20.1 ST above 95 hertz;

- the non-low level (nl): 109 (138) hertz = 2.4 (6.5) ST;

- the midfield (m): above 109 hertz = above 2.4 ST above 95 hertz.

8.6.2 Comments on individual pitch accents

Declination is almost absent in this dialogue.

There are some interesting utterances in which the same words are repeated
by the same speaker. No. 45 (Fh-) is followed by a hesitation (gm), after
which the same words a obratno are repeated in no. 46 with another accent:
Rm-. (See also a similar case in the weather report: nos. 40 and 41.) Other
repetitions are nos. 70 and 71-72 (sledujudéij den’), nos. 78 and 83 (v sem’
utra) and nos. 111 and 113 (v SvijaZsk).

In the utterance with accents nos. 95 and 96 Panasjuk makes a statement. Asi-
novskij repeats the same words teasingly in question form in accents nos. 102
and 103.
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An example of an afterthought in this excerpt is no. 134: éta stuka takaja.
After accent no. 154 Panasjuk continues without much enthusiasm and Asi-
novskij hums and haws more often, until suddenly Panasjuk remembers an-
other interesting detail (accent no. 161 da) after which he interrupts himself
and tells in a more lively manner what was about to happen, but Asinovskij
has already guessed: vydelili rejs (nos. 175 (Rm-) and 176 (Fl+)), repeated by
Panasjuk twice (nos. 177-178 and 184-185) with other types of pitch accent:
Rh- and Fnl+ in both cases.

In no. 181 pitch falls (f-/+) and rises (rm+) in the monosyllabic word da. The
accent has been classified into type Fh- despite the position of the movement
above non-low. The rising movement after the low plateau in the configura-
tion can be perceived clearly. This type of accent can frequently be observed
in a confirming function in words like da (yes), koneéno (of course) but also
in humming and hawing.

The sequence of realizations of type Fnl+ and Fl+, nos. 143-145, resembles a
harmonica pattern. Yet I did not classify the accents into type F”+ because
one characteristic feature is missing: the sequence does not end with a rising
posttonic part, but continues in a regular sawtooth pattern.

The difference between types Fl+ and Fl- (timing) can clearly be heard in
nos. 62 and 66 in the same utterance in the same word vernut’sja. Here, both
realizations have the same end frequency: 68 hertz.

Sasa Panasjuk frequently uses the word vot as a stopgap to start or finish an
utterance. Except in no. 4, where vot is not a stopgap, in every case where
a pitch accent is realized in vot the same falling movement can be observed:
Fol+ in accents nos. 104, 135, 186, 193 and f-/+ in nos. 91-92). In Cvetkova’s
speech we find the same movement in vot: nos. 11 and 40. Further stopgaps
in Panasjuk are éego-to takoe, voobdde, nu to est’: the pitch accents in these
words are also realizations Fnl+ or f-/+: nos. 75-76, 165, 84-85.

In this excerpt, which is perhaps the best example of spontaneous speech in
the corpus, there are many filled and unfilled pauses. I will list a few exam-
ples.

Between accents nos. 2 and 3 Panasjuk hums and haws in the vocal fry. There-
fore the accents have not been connected. An unfilled pause can be found
between accents nos. 8 and 9. It is interesting to see that humming and haw-
ing occurs before an unfilled pause as well as after a silence (the silence is
indicated by ...):

étogo... gm parochodika (before no. 26),

gm... stoim zdem zna&it (before no. 27).

155



A fine example of a sawtooth pattern in a reduced span can be found in the
utterance with accents nos. 38-40.

Accent no. 121 has been classified as type rm+, but the actual rise is a virtual
movement that takes place before the voice onset.

In the utterance with rise no. 50 Panasjuk laughs.

The speech rate is very high in the utterance with accents nos. 68-74. Reading
the text we find 23 syllables pronounced in 2.5 seconds, of which Panasjuk
swallows only two, in the word znadést.

A type of stopgap is the word nu, always realized with a rising movement: in
Panasjuk nos. 127, 130, 138, 142; in OkudZava nos. 21 and 27 (see section 8.9),
in the weather report no. 47 (see section 8.7).

8.7 Weather report

The weather report was recorded directly from Moscow television. The report
was partly read from a written text, but on the whole it can be characterized
as a “free style” report, that is, the speaker does not read but tells the text and
addresses the listener as in an eye-to-eye conversation. As far as I remember
from the period before Gorbatev the style of such reports has never been that
free.

Some native speakers have described the speech of the newsreader as being
too colloquial, but others typified him as a natural newsreader.

8.7.1 Specification of the phonetic data

The highest level reached is 204 hertz.

The lowest level is 65 hertz.

The largest excursion is 19.8 semitones measured from the lowest level.
There are 164 pitch accents in the excerpt: 116 rising and 48 falling accents.
In chapter 10 the excerpt is presented in 32 lines of stylized pitch contours.
In table 8.14 the features indicate the following values:

- large excursion (R): 12 semitones or more;

- normal excursion (r): 12 semitones or less;

- high register (R): 130 - 204 hertz = 12 - 20 ST;

- low register (r): 65 - 130 hertz = 0 - 12 ST;

For both table 8.13 and table 8.14 the following subdivision between high and
low has been found:

- the low level (1): 65 (74) hertz = 0 (2.3) ST;
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- the high level in R (h): 204 hertz = 19.8 ST above 65 hertz;
- the non-low level (nl): 74 (98) hertz = 2.3 (7.1) ST above 65 hertz;
- the midfield (m): above 74 hertz = above 2.3 ST above 65 hertz.

type pitch accent number

Fl- |12, 25, 46*, 68*, 80, 87, 100, 112, 147, 164
Fnl- | 22, 36, 99, 103, 114, 136, 142

Fil+ | 31% 156

Fanl+ | 2, 3, 8, 53*, 108, 121, 126

Fh- |40

Fr+
f-/+ |5,6,7,9,19, 20, 29, 37, 38, 55, 79, 85, 86,
89, 102, 110, 117, 144, 149, 155, 158

Table 8.13: Falling pitch accents in the weather report

type pitch accent number

Rl- 18, 32, 56, 61, 81, 91, 113, 160

Rh- |1, 10, 21, 23, 41, 42, 84, 116,
122, 132, 134, 150, 151

Reg- |11, 34, 133, 139

Rm- |15, 16, 17, 26, 27, 30, 33, 35, 39, 47, 48, 49, 50, 51, 52, 59,
65, 69, 72, 73, 74, 82, 83, 90, 95, 96, 101, 104, 106, 109, 111,
127, 128, 137, 138, 148, 152, 157

Rm+ | 13, 14, 43, 54, 57, 64, 97, 123, 124, 129, 135, 153

rm- | 4, 24, 28, 44, 58, 62, 63, 66, 75, 76, 77, 78, 88, 92, 93, 94,
105, 115, 118, 119, 120, 130, 141, 143, 145, 161, 162,
163

rm+ | 45, 60, 67, 70, 71, 98, 107, 125, 131, 146, 154, 159

rl- 140

rl+

Table 8.14: Rising pitch accents in the weather report

8.7.2 Comments on individual pitch accents

In the utterance with accents nos. 40 (Fh-) and 41 (Rh-) the same word is re-
peated after an interruption by the newsreader himself: ¢ vozmozno ja govorju
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vozmoino. The same phenomenon was observed in the speech of Panasjuk
(nos. 45 and 46). No. 40 has been classified as type Fh- and perceptually it
does belong to this type. But the picture clearly shows that the rising move-
ment starts in the accented syllable and not in the posttonic syllable.

After accent no. 69 the newsreader turns to the typical standard weather re-
port style, because from there on he is reading facts. Most specific for this
style are the utterances with accents nos. 101-112.

There are many sawteeth in this excerpt, with rising pitch accents that are
followed by a type Fl- accent, for instance nos. 23-25, 42-46, 74-80, 84-87,
97-100. Sawteeth with rising or falling pitch accents are often followed by
a type Rh-, for instance nos. 19-21, 113-116, 117-122, 127-132, 149-150. A
sequence of sawteeth followed by a type Rh- can frequently be observed in
enumerations of facts. As long as a series of facts is not yet finished every
group of facts within these series ends with a type Rh- realization. A series
finally ends in a type Fl- realization. More type Rh- accents were found in the
weather report than in the other excerpts. Accent no. 155 has been classified
as type f-/+. But if the next accent is cut off, the accent can be perceived as
a type Fnl- realization.

Type Rm- realizations nos. 69 and 90 occur at a boundary and thus do not
have a posttonic part. Yet they cannot be classified as type Rg- because the
accents cannot be perceived as a neutralization between types Rl- and Rh-:
it is perceivable that the accents belong to type Rm-, because a beginning
falling movement is perceived.

Differences between accents nos. 33 and 39 (Rm-), on the one hand, and no. 41
(Rh-), on the other hand, are very subtle. In nos. 33 and 39 it can be per-
ceived that pitch in the posttonic part falls slightly, while in no. 41 pitch is
retained on the high level.

After accent no. 69, where the reader takes the official report style, there is
less variation in intonation than in the first part where he talks freely. In the
first part' declination is almost absent, while in the second part declination
can be observed in the sawteeth.

8.8 Michail Gorbadev

The excerpt was recorded directly from Dutch television. The integral text of
Gorbatev’s speech “Oktjabr’ i perestrojka: revoljucija prodolzaetsja” (“Oc-
tober and perestrojka: the revolution continues”) was published in the Liter-
aturnaja Gazeta 1987, No. 45, page 3.
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Michail Sergeevi¢ Gorbatev, who originates from Groznyj in the northern
Caucasus, has some peculiarities in his pronunciation. The genitive plural
word ending -ov, in which the grapheme v is regularly pronounced as [f] or
[v] by assimilation, frequently occurs in his speech as [o¥]. In the genitive
singular the ending -ogo, in which the grapheme g in literary pronunciation
is realized as [w], Gorbagev produces a [v].

On the whole Gorbatev’s speech in this excerpt is somewhat elated, uplifting,
as is usual in official, political speeches.

In the qualification by the native speakers, who of course all recognized
Gorbatev’s voice, the speech was typified as normal for the given genre, and
as very well prepared.

8.8.1 Specification of the phonetic data

In the excerpt of Gorbatev’s speech the highest level reached in pitch is 256
hertz, the lowest level is 90 hertz.

The largest excursion, if measured from the lowest level, is 18.1 semitones.
There are 54 pitch accents, 9 of which are additional pitch accents (see below):
45 rising and 9 falling accents.

In this excerpt Gorbagev does not make any hesitations or pauses within ut-
terances.

The excerpt is presented in 10 lines of stylized pitch contours.

type pitch accent number
Fl-
Fnl-
Fl+ |23%, 27*, 31%, 33*, 34*, 37*, 45% 54*
Fnl+
Fh-
F*+
f-/ + {19

Table 8.15: Falling pitch accents in Michail Gorbatev

In table 8.16 the features indicate the following values:
- large excursion (R): 13.5 semitones or more;
- normal excursion (r): 13.5 semitones or less.
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type pitch accent number

RI- |18
Rh- |3, 4, 13, 26, 32, 51
R¢- |9

Rm- | 1,2,5,6,7,8, 14, 15, 16, 17, 20, 28, 29, 30, 35,
36, 38, 39, 40, 42, 43, 46, 47, 48, 52

Rm+ | 10, 11, 24, 25 '

rm- | 12, 21, 41, 44, 49, 50, 53

rm+ | 22

rl-
rl+

Table 8.16: Rising pitch accents in Michail Gorbatev

For both table 8.15 and table 8.16 the following subdivision between high and
low was found:

- the low level (1): 90 hertz = 0 ST;

- the high level in R (h): 256 hertz = 18.1 ST above 90 hertz;

- the non-low level (nl): 101 (106) hertz = 2 (2.8) ST above 90 hertz;

- the midfield (m): above 101 hertz = above 2.0 ST above 90 hertz;

- the low register (r): 90 - 196 hertz = 0 - 13.5 ST;

- the high register (R): 196 - 256 hertz = 13.5 - 18.1 ST.

8.8.2 Comments on individual pitch accents

If we assume that the text Gorbatev was reading had exactly the same punc-
tuation as in the weekly, the falling pitch accents occur at a punctuation mark,
in this case a comma, a dash or a full stop.

Except in no. 27, the falling movements are not steep: 24 to 58 semitones per
second.

The excursion at the commas is large (14-17 ST), whereas at the stops the
excursion is normal (6-9 ST). All the falling pitch accents have late timing.
In this case without exception the starting point of the falling movement is
near the vowel onset. In some cases there was a high rising part before the
fall in the accented vowel: nos. 33, 34, 37 (blagopoluéija, zdorov’ja, razvitija,
respectively).

A zanos precedes all type Fl+ accents. Perceptually, the rise in no. 26 has
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the effect of a zanos: the rise is extended in the next pretonic syllable of the
falling no. 27. (See also nos. 9/10 in the Cvetkova excerpt and nos. 21/22,
27/28 in OkudZava.)

Almost all syllables with word stress have a pitch accent. Moreover, addi-
tional pitch accents occur, and not only in longer words with more than three
syllables. They can be found both in the pretonic and posttonic position and
are indicated here in italics: )

rezul’tate, moJset, dolZen, realizovat’, vozmoZnosti, gumanizma, blagopolutija,
demokratizacija. In the text under the stylized contours in chapter 10 both
pitch accents and additional pitch accents are printed in italics. The word
stress in these words is indicated with a stress mark. Note that not all ad-
ditional accents have been indicated, because nearly every utterance in the
excerpt shows a zigzag pattern. The cases just mentioned are only a few ex-
amples.

Accent no. 37 is almost a rising movement: with a manipulation in which a
small plateau is made after the highest point of the rise, the accent can be
made to belong to type Rl-. Without a plateau and with a gradual posttonic
falling movement the accent would belong to type Rm-. The difference be-
tween types Rl- and Fl+ is very subtle here: delaying the beginning of the
falling movement by 90 milliseconds (without touching timing) changes the
type of accent. This is a very important issue, since the difference between
types Rl- and Fl+ has always been a problem in descriptions of Russian in-
tonation (and a stumbling block for foreign students of Russian). In accent
no. 37 (in the word razvityja) the differences can be illustrated very clearly
because of the phonetic features of this accent: large excursion, early timing
and a rise and fall in the accented syllable. I have therefore presented the
three relevant types of pitch accent one on top of the other in figure 8.1.

In figure 8.1 the solid line indicates the original stylization (Fl+), the dotted
line the manipulation into type Rl- and the dashed line the manipulation into
type Rm-.

An interesting realization of type Rl- is no. 18 (gumanizma), in which the
rise is followed by a falling movement, as usual. But in this posttonic falling
movement a zanos and an additional pitch accent, a fall, are realized in the
posttonic syllable.

As mentioned above, almost all syllables with word stress have a pitch accent.
This explains the sometimes rather whimsical form of the pitch contours.
Where a sequence of two or more rising pitch accents is realized, a steep fall
has to be made in order to make the next rise. Therefore, successive pitch

161



5000

O oo /\/\/\’_r\/v‘\/\\/wv\/\/\a
50

fizikeskogo duchovnogo razvitija
500
400
300
g 200
g
100
80
0.0 0.4 0.8 1.2 1.8 2.0
t (s}

Figure 8.1: Realizations of types Rl-, Rm- and Fl+ one on top of the other

accents are early rises, otherwise there is not time enough to come down for
the next rise.

The additional pitch accents contribute considerably to the zigzag contour in,
for instance, the first line (nos. 1-9). They are even steeper than the accents
in the accented syllables. Elimination of the secondary accents would lead to
a regular sawtooth pattern, as in the first part of the next line (nos.10-11).
Declination is practically absent. The successive rises and the absence of
declination cause the special effect which is characteristic of Gorbatev in his
official speeches (and more generally speaking in public, not necessarily politi-
cal, speeches). Each word is supposed to convey important information (many
pitch accents) and the listener’s attention should not fade because more is still
to come (no declination).

8.9 Bulat OkudZava

The text is from the first chapter, first paragraph of the novel “Bud’ zdorov
gkoljar” by Bulat OkudZava. The Russian written text is taken from the Po-
sev edition of 1964: 1-2. The text is spoken by the author of the novel on a
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Melodija record. OkudZ%ava is better known for his poetry and especially for
the interpretation of his poems. He composes and sings his own songs and
accompanies himself on guitar. His style is often compared with the chansons
of the late French poet and singer Georges Brassens. This is important back-
ground information for understanding the idiosyncrasy of the speaker, as we
will see below.

OkudZ%ava’s father is Georgian and his mother Armenian. He was educated
partly in Moscow, partly in all kinds of different places in the Soviet Union.
He has lived in Moscow since his thirties. His pronunciation is not Moscow
pronunciation, it is an individual pronunciation. For instance his realization
of the [o] as a front vowel is remarkable.

OkudZava sometimes seems to sing his text. Despite his special style, vowel
lengthening, singing and other idiosyncratic features, it is possible to describe
the pitch accents in the excerpt. In my opinion it is desirable for any spoken
Russian text to be covered, as far as the types of pitch accent are concerned,
with the overview presented in chapter 6. Obviously, differences in expression
based on pronunciation influence the perception of speech, but such differ-
ences do not necessarily affect intonation.

The speaker prepared his own written text and performed it without any hes-
itations or pauses at unexpected places.

The group of native speakers described his speech as typical of that used
in reading literature, but criticized his pronunciation, his too frequent rising
pitch accents and his sometimes pompous style of speaking. Nobody recog-
nized his voice.

8.9.1 Specification of the phonetic data

In this excerpt the highest level reached in pitch is 232 hertz, the lowest level
75 hertz.

The largest excursion measured from the lowest level is 19.5 semitones.

The excerpt is presented in the stylized pitch contours in 17 lines.

There are 97 pitch accents in the excerpt: 25 falling and 72 rising accents.
In table 8.18 the features indicate the following values:

- large excursion (R): 10 ST or more;

- normal excursion (r): 10 ST or less.

The subdivision of the whole field between high and low was established as
follows:

- the low level (1): 75 hertz = 0.ST;
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- the high level in R (h): 232 hertz = 19.5 ST above 75 hertz;

- the non-low level (nl): 84 (106) hertz = 2.0 (6.0) ST above 75 hertz;
- the midfield (m): above 84 hertz = above 2.0 ST above 75 hertz;

- high register (R): 134 - 232 Hz = 10 - 19.5 ST;

- low register (r): 75 - 134 Hz = 0 - 10 ST.

type pitch accent number
Fl- 28, 34
Fnl- |22

Fl+ |37, 47, 55, 76, 80

Fnl+ | 11, 12, 16*, 50, 77, 78, 87, 92
Fh-
F+
f-/+ |31, 32, 33, 43, 59, 60, 68, 75, 79

Table 8.17: Falling pitch accents in Bulat OkudZava

type pitch accent number
RI- |35, 86, 88, 91, 93

Rh-

Rg- |42, 56, 71

Rm- |9, 10, 17, 18, 21, 23, 25, 27, 29, 38, 40, 45, 46, 48, 49, 51,
52, 53, 58, 61, 64, 67, 70, 73, 74, 81, 82, 85, 89, 90, 94
Rm+ | 1, 2, 4, 6, 8, 14, 15, 24, 95

rm- | 7, 54, 62, 63, 65, 66, 72, 83, 84

rm+ |3, 5, 13, 19, 20, 26, 30, 36, 39, 41, 44, 69, 96, 97

rl+ |57
Table 8.18: Rising pitch accents in Bulat OkudZava

8.9.2 Comments on individual pitch accents

In the discussion of GorbaZev’s speech it was pointed out that the difference
between types Rl- and Fl+ or Fnl+ can be very subtle as regards the pho-

netic features.
The same can be observed in Okud¥ava: accents no. 12 and no. 77 have been
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classified as type Fnl+, but a manipulation into type Rl- is very easy to make.
The falling pitch accent no. 50 has been classified as non-low, despite the fact
that the lowest point reached lies below the non-low reference level. It is the
late timing and the absence of a posttonic part that makes no. 50 belong to
non-low movements.

In the classification experiment (section 4.6) no. 50, with a lowest frequency
of 76 hertz (low), phonetically has been indicated as similar to no. 16, which
has an end frequency of 83 hertz (non-low).

Falling accents of type f-/+ sometimes reach the non-low reference level. But
these accents cannot be classified as types Fnl- or Fnl+ because of their post-
tonic part. A rising posttonic part excludes accents from being classified as
types Fnl- and Fnl+, which always have a lower, level or no posttonic part.
There is also a linguistic explanation for not classifying these falling accents
as type Fnl- or Fnl+, namely the position of the accent in the utterance, but
this issue is not discussed in the present study.

In some cases a rise is immediately followed by a falling movement within the
accented syllable, though the pitch accent is perceived as only rising. The
timing is sometimes late, which means that the accented vowel must be fairly
long, otherwise there would not be “time” to go down within the accented
vowel. The downward movement in these cases is not continued in the post-
tonic syllable(s). The effect of such a pitch accent is that it almost resembles
singing. Singing accents of this type are, for instance, nos. 15, 19, 20, 39.
Note that no. 19 is an additional pitch accent.

A small accent after a last accent is, for instance, no. 84. The same type of
accent can be found in Cvetkova (no. 68). '
Accents nos. 26 and 30 are perceived as type rm+ realizations, but no. 30,
which is steeper than no. 26, resembles type Fh-. Yet no. 30 belongs to type
rm+ because of the rise immediately at the vowel onset. Note that the per-
ceptual differences between no. 30 and no. 26 are caused by the slope of the
rising movement and the begin frequency.

Accents nos. 86 and 88 belong to type Rl-, but not no. 82 which also has a
low posttonic part. The difference is the gradual slope in both pretonic and
posttonic syllables, and no. 82 has therefore been perceived and classified as
type Rm-.

Nos. 56 and 71 have been classified as type Rg- because a prosodic boundary
can be heard between these accents and the following syllables. Otherwise,
the realization would belong to type Rl-.

As can be concluded from the comments on individual pitch accents, differ-
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ences between realizations of different types of pitch accent can be so subtle
that pitch accents are sometimes hard to classify in texts like the present one.

I consider the excerpt a dramatic performance rather than a “read-aloud”
text for the following reason.

OkudZava repeats the same sequence of pitch accents several times in a way
comparable to what in music is called a phrase. Pitch accents nos. 1-3 have
the same melody as nos. 4-5 and nos. 6-7.

Musical phrases are presented by nos. 13-16 and nos. 17-20; nos. 21-26 and
nos. 27-30; nos. 38-39, nos. 40-41 and nos. 42-44; nos. 56-60, nos. 61-63;
nos. 64-67, nos. 68-70 and nos. 71-73. In nos. 1-7 and nos. 21-26 the text has
a similar syntactic structure, whereas in the other sequences this is not the
case.

8.10 Kira Muratova and Vladimir Vysockij

This excerpt was recorded directly from BBC television. The speakers in the
dialogue are the film director and actress Kira Muratova and the late famous
actor, poet and singer Viadimir Vysockij.

The group of native speakers recognized the dialogue as being taken from
a film and typified the speech as normal for the genre, though some natives
called the style deliberate, somewhat artificial, but nevertheless typical theatre
style; they did not agree about the spontaneity of the speakers. Everybody
recognized Vysockij’s voice, and some natives recognized from what film the
excerpt was taken.

The part in the text about man-eaters is inspired by the novel “Dvenadcat’
stul’ev” (The twelve chairs) by II'f and Petrov. The text ends with a line
from a children’s rhyme about a little grey goat which was eaten by a wolf
and only its horns and hooves were left.

On the fifth page with stylized pitch contours one fragment shows a dashed
line instead of a solid line. In the part indicated with the dashes Muratova is
whispering.

In order to tell the two speakers apart, in the English translation Kira Mura-
tova’s text is printed between brackets in chapter 10. This is not done in the
transliteration, because it is clear from the contours who is speaking.

On the cassette this excerpt has been recorded only in the original recording.
As can be heard in the original, while speaking the two actors walk about
or sigh or make all kinds of noises. The sound quality of some close-copy
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stylizations therefore leaves much to be desired. Close-copy stylizations with
good sound quality have, however, been used in the perception experiments.
Examples from the excerpt have been used in Part I.
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Summary in Dutch

In deze studie wordt een perceptieve beschrijving gegeven van de intonatie in
een corpus Russisch (11 sprekers) van ca. 9 minuten spontane spraak en ca.
6 minuten voorgedragen teksten. De studie bestaat uit 2 delen in twee losse
boeken: Boek 1 bevat deel I (hoofdstuk 1-6), deel II (hoofdstuk 7-8); deel II
wordt vervolgd in Boek 2, dat het corpus bevat in hoofdstuk 9 (teksten) en
10 (gestileerde contouren).

In Boek 1 in het eerste deel wordt na een algemeen overzicht (hoofdstuk
1) de zogenoemde stileringsmethode behandeld (hoofdstuk 2) die gebruikt
wordt voor de analyse/resynthese van toonhoogteverschijnselen. Met deze
methode, ontwikkeld op het Instituut voor Perceptie Onderzoek (IPO) te
Eindhoven, wordt het originele toonhoogteverloop gestileerd tot een mini-
mum aantal rechtelijnstukken (zgn. close-copy stileringen) dat nog melodisch
identiek is aan het origineel. Het resultaat is een representatie van intonatie
op de meest zuinige wijze, in termen van perceptief relevante toonhoogtebe-
wegingen. De Russische intonatie is niet eerder aangepakt op een met deze
methode vergelijkbare wijze. Het kan worden aangetoond dat deze methode,
waarbij het perceptief criterium voorop staat, grote mogelijkheden biedt toon-
hoogteverschijnselen in gesproken taal te onderzoeken. Doordat het resultaat
experimenteel verifieerbaar is, zijn de onderzoeksresultaten betrouwbaar.

Er wordt besproken hoe toonhoogtecontouren met behulp van de methode
zijn gestileerd en hoe op basis van in het corpus gevonden perceptief relevante
toonhoogtebewegingen een classificatie tot stand is gekomen van typen in het
Russisch voorkomende toonhoogteaccenten, door deze accenten te sorteren op
grond van perceptieve criteria (hoofdstuk 3). In de analyse van het proces
van spreken en verstaan is de studie van intonatie niet gebaat bij een overwe-
gend akoestische analyse. Zoals voortdurend is gebleken tijdens het stileren,
horen onze oren niet altijd wat de akoestische meting laat zien. Zo kan in het
Russisch bijv. een stijgende toon akoestisch gezien op een heel andere plaats
in een geaccentueerde syllabe (of ervoor of erna) optreden dan waar wij deze
menen te horen. Dit verschijnsel wordt behandeld in hoofdstuk 3 en 5.
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In hoofdstuk 4 wordt beschreven hoe in perceptie-experimenten is nagegaan
hoeveel typen bewegingen in het Russisch moeten worden onderscheiden en
wat de invloed is van bewegingen véér en na de geaccentueerde syllabe. In
twee laatste experimenten is de complete classificatie geverifieerd.

Bij het stileren van Russische intonatie kwamen niet eerder beschreven toon-
hoogtebewegingen tevoorschijn. Bovendien konden in de literatuur niet
duidelijk beschreven verschillen tussen typen toonhoogteaccenten worden on-
derzocht: de stileringsmethode biedt alle mogelijkheden toonhoogtebewegin-
gen te manipuleren. Bewegingen kunnen groter, kleiner, steiler of geleidelijker
worden gemaakt. De plaats van de beweging in de geaccentueerde syllabe kan
worden gevarieerd. Al deze aspecten komen waar dit relevant is aan de orde.
In hoofdstuk 5 worden de perceptief relevante kenmerken, die de discreet
verschillende typen toonhoogteaccenten in het Russisch definiéren, in detail
besproken.

Hoofdstuk 6 geeft een overzicht van typen toonhoogteaccenten, op basis van
het corpus, met fonetische specificaties van maximum, minimum en gemid-
delde waarden, per spreker en voor alle sprekers samen.

Het tweede deel van de studie bevat het corpus. De notatie van het cor-
pus wordt behandeld in hoofdstuk 7. In een commentaar in hoofdstuk 8
komen sprekerskenmerken en bijzondere of karakteristieke realisaties van toon-
hoogteaccenten aan de orde.

In Boek 2 staan in hoofdstuk 9 de integrale parallelteksten van het corpus in
het Cyrillisch en in Engelse vertaling.

Tenslotte volgen de gestileerde toonhoogtecontouren van alle geanalyseerde
fragmenten uit het corpus in hoofdstuk 10. In de contouren en in de tekst
in transliteratie onder de contouren staan de syllaben met toonhoogteaccent
gemarkeerd. Bovendien is het type accent aangegeven. Onderaan elke pagina
met contouren staat weer de Engelse vertaling. Een cassette met integrale
originele opnamen en gestileerde fragmenten is aan de boeken toegevoegd.

174



Summary in Russian

PE3IOME

B panHOM MoHOrpagum paeTcs MePHENTHBHOE OMMCAHME DPYCCKON WH-
TOHAILIMM Ha OCHOBE MaTePHaJIOB CIIOHTAHHOM (9 MUHYT) U IPUTrOTOBJIEHHOM
(6 MunyT) peun. 3anuch npoussonuin 11 TUKTOPOB.

HccneposaHns mno pyccKOM WHTOHaLMM B 9TOM KHUTe BO MHOT'OM
OT/IMYAIOTCA OT UCCIIEOBAHUM, OMMMCAHHBIX B GOraToi IUTepaType Ha STy
TeMy. Briepsrie MeTon mepuenTuBHOro aHanMsa/pecuHTe3a, METON CTH/IH-
30BaHUSA, NPUMEHSETCH K PYCCKOMY #A3bIKY. o cMX IOp STOT MeTOm Mc-
10JIb30BAJICA TOJIBKO B MCC/IEflOBAHUAX 110 T'OJIAHACKOMY, aHINIMHCKOMY
M, B HE[JaBHEM IIPOINJIOM, [I0 HEMELIKOMY SSbIKaM.

ApPryMeHT B IOJBb3y HaCTOAIIMX MWCCIENOBAHUM - OTCYTCTBHMe IIepIEN-
THBHBIX YJMK B GOJBIIMHCTBe MOHOrpaduit II0 DPYCCKOM HMHTOHALMH.
O>xupasnocs, 4TO UCIONb3Ysk METON CTUIM30BaHMA, GyeT BO3MOKHO MOA-
XoouTh K npobieMaM IO PYyCCKOM HMHTOHAIMM C IIepCIIeKTHBAMM Ha
YAOBJIeTBOPUTE/IbHBIE PE3yIbTATHI.

Meron aHanusa/pecHHTe3a MOSBOJIAET 3KCIIEPUMEHTATODPY CHEJIATh CIIBI-
IMMBIMM aHA/IN3UpyeMble QParMeHTHI PeYM 4Yepe3 PeCHHTEs M CPaBHHUTH
HX ¢ OopuruHanbHeIiMM ¢parmeHTamu. Kpome Toro, sToT MeTom mmeer
6osblioe NPEMMYIECTBO, KOTODPOE 3aKIIOYAeTCA B TOM, YTO K3yuae-
Mble Npo6iieMbl MOJXKHO IIPEACTaBUTb B ay[JMOBM3YalbHOM BHOe. ITH
TIpeMMYINeCTBa BLIPAXKAIOTCA B ODOPMIIEHNHM HaHHOM MoHorpaduu, Ko-
TOPasA COCTOMT U3 [BYX HacTelf B ABYX TOMaX C 3BYKOIPM/IOXKEHMEeM Ha
Kaccere. B pesioMe faeTcst KpaTKoe M3JIOXKEHMe METONA CTHIU3OBAHUS M
TNIPUBOAUTCA I'NIaBHOE COepIKaHUe NecSTH IJIaB.

Tom 1. Hacts 1. 'naBa 1-6.
Yacts 2. 'nasa 7-8.

Tom 2. Yactse 2. I'naBa 9-10.
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ToMm 1. Yacts 1.

Cnapa 1. ITocne KpaTKOro BBeAEHHUA B IEPBOM IJIaBe, IPUBOAMTCSA CIIHCOK
yrnoTpebisieMbIX TepMHUHOB.

Tnasa 2. Bo BTOpO¥ I'laBe ONMUCHLIBAETCS METOH, CTHU/IM30BaHUA. OITOT
MOAXOH K aHa/lM3y MHTOHALMM, W3BeCTHBIA IOA HasBaHMeM Hupepnanm-
CKasi IOIKONa WHTOHAlMHM, paspaboTan B UucTuryTe Boctmpuarus (UIIO)
B ropofe JiHAXO0BeH. C IOMOIIBI0 METONa OPUIMHA/bHAS [IPUXOT/IMUBAS
BbICOTa TOHa CTMJ/IM3YETCS ¥ COKPALIaeTCs B TEPMMHAX IIPAMBIX JIMHHUHA 10
BO3MOYKHO MUHMMAJILHOIO YHCJIa IepLElTUBHO PeIeBaHTHBIX ABMMKeHMH
TOHa 6e3 CHABIIIVMOTO pasIMYMs MEXLY CTUM3alell ¥ OPHUIHHAJIOM.
B pesynbTaTe MHTOHAUMS M306parxcaeTcs CaMbIM SKOHOMHBIM 06pasoM B
CTHJIN30BAHHBIX KOHTYPaX, KOTOPBIE, €CIH UX 03BYYHTh, COXPAHAKOT Iep-
LeNTUBHYIO MAEHTHYHOCTb ¢ OPUTMHAIbHBIME KOHTYpaMu. [lepuentTusHas
MOEHTHUYHOCTD SABJISETCS I'VIaBHBIM KPUTepHeM HaCTOSAIIEro METOMA.

B 06mux YepTaX MpoLECC CTUAM30BaHUA [IPOBOJUTCA C/IEAYIOMMM 0bpa-
30M. B KOMIIBIOTEp BBOOMTCS OPUI'MHAJbHAaA 3AMMCh M aHAIU3UPYIOTCH
peileBaHTHbIe MMapaMeTpbl. Onupasck Ha CBOM CIYX, SKCIIEPUMEHTa-
TOp CBepsAeT PECMHTE3UPOBAHHYIO BEPCHIO C OPUTHHAIBLHON U MCIIpaB/iseT
BO3MOJKHBIE OIIMOKM B U3SMEPEHHMM U B OIpelesIeHMH IIYXMX M 3BOHKHX
oTpeskoB. VcrpaBieHHBIN OPUIMHAJIBHBIN KOHTYP CIYXKUT OCHOBOM /A
cTUnAM3oBaHUA. Ha MoHuTOpe M306pajkeHbBI 4acTOTa OCHOBHOI'O TOHA
Ha JlorapuMUYecKoy IIKase, OCLHM/UIOrpaMMa M aMiiauTyna. Ilepe-
OBUTas Kypcop IO MOHUTODPY, SKCIIEDMMEHTATOP YCTaHaBJIMBAET HaYaJl0
M KOHell OPUTMHA/IbHONM KDMBON M, TaK CKa3aTh, PHCYeT Yepes KPHBYIO
HOBYIO IPAMYIO JMHMIO. DTOT CTH/IM30BaHHBIK TaKUM 06pasom OTpesok
03BY4YaeTcs U CBepAETCS ¢ OPUTHHAJIOM.

U Tak cTHIMSYIOTCSA BCe KDUBBIe, II0Ka He OCTaHeTCs IePLUENTUBHO AOMIyC-
THMOE, MMHHUMAJIbHOE YUCIO NMPAMBIX JHUHMA. MaHUNyIUpyeTCs TONBKO
BBICOTa TOHa: aMILUIMTYMbl M OCLIM/IOPaAMMBI OCTAIOTCHA He TPOHYTHIMH.
Kak MOTyT mpsiMble TMHKHM 3BY4aTh MASHTHYHO OPUTUHANY H, 6osee Toro,
eCTeCTBeHHO, B TO BpeMs KaK OPHUTMHaJ Ipe[CTaBiIAeT U3 ce6sa KpuByo?
STo KaxkeTcs HeBepoATHbIM. OpHaKko, PeCHHTe3 CTHUIM3ALMH NeMOH-
CTpUpYyeT BecbMa y6equUTeIbHO, YTO HET MEePLENTUBHOM PasHUILI MEXIY
"xpusoi” u "npsiMoi” peunlo. 3BYKOZEMOHCTpAllMs Ha KacceTe CBHAe-
TeabcTBYeT 06 9TOM. PasyMeeTcs, pasHMLA B KayecTBe 3BYYaHUA eCTh.
CTMIMSAIMM MOXHO O3BYYHTb IEIMKOM MM mo ¢parMeHTaM m06on
OJIATEIBHOCTH. IIpM 8TOM HMeeT CMbIC] CPaBHMBATb He TOJIBKO KO-
POTKHe CTH/IMSOBAHHbIe OTPE3KM C OPUI'MHA/IOM, HO M 3By4YaHHE STOrO

176



oTpesKka B MeJjopuyeckoM KoHTexcTe. CHauasa 9KCIIEpUMEHTATOP aHa-
JIMSHpPYeT CTHJIM3ALMM, a 3aTeM HOCHTENN SH3bIKa IIPOBEPSIOT IIpUeMJe-
MOCTB CTHJIM3aIMI B SKCIIEPUMEHTAaX I10 BOCIIPMATHIO Peun.

MeToR aeT BOSMOXHOCTb YCTaHOBUTB, HACKOJILKO YlapeHue B BbICKa3bl-
BaHMM peajlN30BaHO Mejopmeii. Ecnu mpu ycTpaHeHHMH ABMIKEHHS TOHA
TeM He MeHee BOCIIPMHUMAETCA aKILEHT B CJIOre, TO STOT AKIEHT Pean3o-
BaH, O4Y€BHUAHO, HPYTMMHU IIPOCOAMYECKMMHU MM JIMHMBUCTUYECKHMH IIpU-
3HaKaMy (MJIM TeMHU ¥ APYTMMHM BMeCTe).

Bo BTOpOI riaBe Takxe 06Cy>Kal0TCA pasHble peJieBaHTHbIE TOLPO6HOCTH
B IIpolecce CTHUIN30BAHUS MMEHHO PYCCKMX KOHTYPOB.

I'naba 3. B TpeTbeii rnaBe 06CcyxKaaeTcss HECOOTBETCTBIE MEXKIY aKYCTHKON
¥ BOCIIPDUSATHEM Deyd, KOrfa ABMOKeHUS TOHa BOCIPMHMMAIOTCS KakK pea-
JIK30BaHHbIe Ha APYroM YpOBHE BBICOTHI TOHa, B APYIOM MeCTeé pPeueBOr'o
cUrHajla, 61MKe K Hadaly uiaM 61mke K KOHILY CJIOT'a, YeM 8TO IIOKa3bIiBaeT
akycTH4yecKas MHGopMamus.

ITpuBopATCS NpHMepbl, B KOTOPHIX INEPLENTUBHO pejileBaHTHOE XBHIKeHMe
TOHa aKYCTHM4YEeCKH HAXOOUTCS He B YAADHOM, & B IIpeflylapHOM MJIH B
3ayflapHOM CJIOT'€, HMJIM JKe B HECKOJbKUX CJIOTaX, B TO BpeMs KaK 8TO
[BMIKeHIe BOCIPUHUMAETCS KaK pealn30oBaHHOE B yOapHOM ciiore. BecbMa
CUIIBHO BIIMSET Ha BOCIPUATHE BOCXOAAIIMX aKIeHTOB 3ayflapHas 4acCTb.
PaccMaTpHBaeTCs TAKXK€e BOSMOXXHOCTD PellleHU s BOIIPOCA O NePIeNTHBHOM
MpeACTaB/IeHUH ABMXKEHNH TOHa, KOTIla aKYCTHKa He COOTBETCTBYeT
BOCIIPHUATHIO.

Korpga Bce MaTepmasnbl CTHJIM30BAHBI M YCTAHOBJIEHBI MeJIOLWYeCKHE aK-
HEeHTHI, CAeAYIOIIUi IIar K OIMCAHMI0 HHTOHALMM - KJIacCHPHKAIUS
MeJIOAMYECKNX AKI[EHTOB B MaTepHajlaX Ha OCHOBE MeJIOLU4ecKOro
CXOMCTBA.

ITocTossHHO CpaBHMBas MeJOUYecKue aKIEHTHI APYT ¢ APYTOM B TedeHUe
MHOT'MX MeCSLEB, S Halll/la UCKPETHbIe THUIbI MEJOOMYECKHX AKIIEHTOB,
BCe peaM3alliy KOTOPbIX IIePLEIITUBHO SKBMBAJIEHTHBI.

B TpeTheit rnaBe pacCMaTPHUBAKTCS NPUHIMNBI KNaccubuKanuu, HOHSITHE
" HeplleNTUBHASA SKBUBAJIEHTHOCTh” M, eTAJIbHO, IIepBas IIOIIBITKA KJI&CCH-
¢UIUpPOBATH MeJIOAUYeCKHe aKIIEHThI B O[JHOM TEKCTe.

B xoHIe TpeThel r'jaBbl AaeTcs MHBEHTaph Npo6iieM M HepeHIeHHbIX BO-
MPOCOB, BOSHUKIIUX IIPX Ha3BaHHOW kjaccupuxanuu. OOoHa M3 IIABHEIX
npobieM - 3aymapHas 4YacThb I10CJIe BOCXOASIINX aKIEHTOB.

I'naba 4. B yueTBepTOM r'1aBe 06CYXKAAOTCA SKCIIEPUMEHTBI 110 BOCIIPMATHIO
peuy, IIpoBefeHHble Ha Kadeape doHeruku JII'Y. B onmbiTax yuyacTBOBAIM
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MCIIBITYyeMbIe ¢ 60BII0N IPAKTHUKOM B IPOCTYIINBAHMH, & TaK)Ke HaUBHbIe
caymarenu. Bonbinoe BHUMaHNe B sKCIIePMMEHTaX Y[e/sI0Ch Ha3BaHHOM
3ayIapHOM 4YaCTM B BOCXOASAIIMX aKLeHTaX: IpobieMe BIMAHMSA 9TOM
YaCTH Ha BOCIPHMATYE PeuH ObI70 MOCBSMEHO TPH OMNBITA.

B onHoM ombITe NIpOBEPANOCH BOCIPUATHE MHTePBaia B BOCXOAAIINX aK-
LIEHTaX, a TAKJ)Ke ONPee/IsI0Ch 10 KaKOMY ITPUSHAKY CIYLIATeH KJIACCH-
GUMUMDPYIOT aKIEHTBI: [0 BeJIMYMHE UHTEPBasa, 110 3ay[AapHOM YaCTH, UM
e 110 060MM IIpU3HaKaM.

Hpyrue sKcrepyMeHTBI KaCalNCh OCTAaJIbHbIX MpobiieM Kiaaccmbpuxamumm
BOCXOHAIMX ¥ HUCXOOAIMUX AKIEHTOB.

IMonbsyscs cmyyaeM, MHe XOTeJI0Ch 6b1 106/1aTONaPHTh BCEX MUCIIBITYEMbIX,
KOTOpBIe CUE/TH HAJ TPYRHBIM 3alaHMEM U BMeCTe CO MHOM ”cTpamanu”.

B omucanum sKcrepyMeHTOB IIMPOKO 06CY’XIAIOTCSA IIOCTPOEHHE OIBITOB,
pesy/abTaThl ¥ BbIBOABI. B Tabnmuiax paercs IpeNBapHUTeNbHAA KJACCH-
dbUKanUsa BOCXOOAIMX Y HUCXOOSIIUX aKLEeHTOB.

Fnapa 5. Xors pemeHbl He Bce Ipo6iieMbl, pesyJbTaThl SKCHEPUMEH-
TOB IIPE[ICTAB/IAIOTCA MHe JOCTATOYHBLIM OCHOBaHUEM [JISl MePLENTUBHOIO
OIIMCAHUSA PYCCKOW MHTOHaUMM B obmux yeprax. Urak, B naATol riase
ONMUCHIBAIOTCA IEPIENTUBHO peJIeBAHTHbIE NPU3HAKH MEJIOOMYECKUX aK-
LIEHTOB B PYCCKOM fA3bIKe, HA OCHOBE KJIaCCHOUKALMN U Pe3yIbTAaTOB OMbI-
ToB. Pasnuyalorcs cienylomue rmpusHaky:

- BKCKYPCHS: HACTOAIMMM M PEeJATUBHBIN DasMep HMHTEPBA/a MEXIY
Ha4aJIbHOM ¥ KOHEYHOM YaCTOTOM ABMIKEHUS TOHa, BbIPaXKeHHOM B IOJY-
TOHAaX;

- PEermMcTp: MeJIOAMYEeCKHH NMana3oH IOBOPAIIEr0 MeXKJY BEPXHHUM M
HMXHUM YPOBHSIMM JAHHOI'O F'OBOPSIIEro;

- »TaliMUHI” : [T03ULMA B YAAPHOM CJIOTe, [fie 3aBepllaeTcs ABUKEeHUE TOHA,
6mmxe k Hauany (paHo) M 61Mxxe K KOHILY (II0SHO) YAAPHOTO IIaCHOTO;
- DJINTeNbHOCTh, ¥ KPYTHM3Ha (BbIpa)keHa B IIOJIyTOHaX B CEKYHAY)
ABYOKEHMS TOHA;

- OeKJWHaIVA U MHKJIWHAUMSA: IUJIaBHOE IaJeHHe M IOBbllIIeHUe TOHA B
TeyeHMe BHICKa3bIBAHNS,

- "puceT”: BHe3aIHbIA CKAYOK BBEPX MJIM BHUS B YACTOTE OCHOBHOI'O TOHA;
- IpeayaapHble IBUXKEHUS TOHA M 3aHOC;

- 3ayfiapHble ABMIKEHHS TOHA;

- MEJIONMYECKHI IOBOPOTHBIM IIYHKT MEXOY 3ayHapHOM M IpeaymapHOM
YaCTAMHU;

- TUIIBI MeJIOAMYECKHUX I'PaHULl: Taysa, TUIIMHA, KojebaHue.

178



Kaxcgpit mpusHak [eMOHCTPUpYeTCs C IIpMBeNeHHeM IIPUMEPOB Ha
pucyHkax. TaM rme ob6Hapy>cuaach. KOMIIEHCALMS IPUSHAKOB, MM
BJINSIHN€ O[JHOT'O IIPM3HaKa Ha [PYro¥, faeTcs ONucaHue sSTUX GeHOMEHOB.
OnHo M3 mpeuMymIeCTB [PeACTaBIeH)S BLICOTHI TOHA Ha JIOTapudMUyecKoi
INKa/ie ¥ BBIPaXKeHMs PasMepOB ABHMIKEHMI TOHA B IIOJYTOHAX COCTOMUT B
TOM, UYTO ABUIKEHHS TOHA MOKHO CPaBHUBATh LPYI ¢ APYrOM M TOTAa,
KOI'ia OHM peajHM30BaHbl Pa3HbIMM OUKTOPAMH, TO €CTb HEe3aBMCHMO OT
BBICOTBI TOHa B peructpe. Ha ocHOBe NaHHBIX, BRIPaYKEHHBIX B I'epIl, TaKoe
MepUenTUBHOE CpaBHEHNE NCK/IIOYEHO.

I'nasa 6. B sakioueHny nepsoit yacT MOHOr'PaduUM, B IIECTOM rIaBe, IPEM-
CTaBJIeHbl TabJMUBl THIOB MeOAMYECKMX aKIEHTOB ¢ (HOHETHYeCKUMM
CPelHUMI [AaHHBIMH IS OTHEeNbHBIX OUKTOpoB. [lpuBOmATCA TaKXKe
CpefHWe BEJUYUHBI OJ BCeX MMKTOPOB BMecTe. JIBa puCyHKa H30-
6pa’kaloT Ha JorapupMUYECKO IIKaJIe THIBI BOCXOAAIIMX ¥ HUCXOMAMIMAX
MeJIONMYeCKNX aKUEHTOB KaK pe3y/IbTaT OIIMCAHHBIX KJaccHpuKaImit,
SKCIIEPMMEHTOB Y IepPIEeNTHBHO PeeBAHTHBIX ITPU3HAKOB.

Yacrs 2.

Bropas uacTh MoHOrpaduu cOmepKWMT MaTepuandbl. B cempMolf riase
HDaeTCss HOTALUSA MATEPHasIOB, B BOCHMOM IJIaBé - XapAKTEPUCTHKA BCEM
ONVHHAALATH OUKTOPaM: OIMCAHME I0JI0Ca, 0CO6EHHOCTM B TPOM3HO-
IIeHNH, 0cO6ble peaTM3aluy TUIIOB aKLEHTOB, a TaK)Ke GoHeTHYeCKUe HaH-
Hble.

Towm 2.

IIpomosxenne sTopoit yacTH.

Bo Bropom ToMe nmy6iuKkyTCs MaTepHualbl. B meBATOM I'aBe HaleYaTAHBI
NoNHbIE T1apajijle/ibHble TEKCThl OPUTMHABHBIX 3aITHCEM Ha PYCCKOM M aH-
FJIMACKOM SI3bIKaX, B TOM YMCJIe ¥ Te OTPe3KH, KOTOpble Hesb3s 6BII0 aHa-
JMSUPOBATH M3-3a ITyMa UM U3-3a ITepeGHBaHMSA TOBOPSILUMY APYT APYTa.
B pecsToit riase n306paskeHbl MHTOHALMOHHbIE KOHTYPBI B CTUIMSALMAX
Ha JIorapu$GMHU4eCKOl IIKaJIe ¥ Ha ONHOM BpeMEHHOM IIKaJIe A/ BCeX MUK-
TopoB. Ilon koHTypaMu HaneuaTaH pyccKHMi TecKT B TpaHcKpumuun. U B
KOHTYpPE M B TEKCT€ YKasaH YXAPHBIV CJIOT B C/JI0B€ C MeJOAMYECKUM aK-
neHToM. Tun akiueHTa oTMeuaercs cpasy nop TexcToM. Kpome Toro, Ha
Ka)X[O! CTPaHMIle BHUSY [AeTCA aHIIMNCKUIN repeBo.

IpeumymecTBo n3gaHus MoHOrpaduum B ABYX TOMAX COCTOMT B TOM,
YTO YUTATEIb MOXKET, eC/IH IIOXKejaeT, M3y4daTh KOMMEHTAPHMM H KOH-
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TYpbl OJIHOBPEMEHHO, CIyINas AEMOHCTPAIIMM Ha KacceTe. 3alliCh OPUIH-
HaJIbHBIX OTPBIBKOB Ha KacCeTe COOTBETCTBYET IIOJIHBIM TEKCTaM B AeBATOH
r'71aBe, 8 3aIIMCh CTHJ/IM3AIUM - CTH/IN30BAHHLIM KOHTYDAM B IeCATOM I1aBe.
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